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SECTION  A 
INTRODUCTION 


The  purpose  of  this  section  is  to  introduce  the  reader  to  the  Geneva- 
on-the-Lake  Small-Boat  Harbor  study  and  to  explain  the  content  and 
organization  of  this  report.  The  section  presents  information  on  the 
geographical  setting  of  the  study  area,  the  study  authority,  the  pur¬ 
pose  of  the  study,  the  scope  of  the  study,  study  participants  and 
coordination,  the  organization  of  the  report  and  information  on  other 
ongoing  Corps  of  Engineers  investigations  in  the  area. 

GEOGRAPHICAL  SETTING 

Geneva-on-the-Lake,  as  shown  on  Plate  1  in  Appendix  I,  is  located  on 
the  south  shore  of  Lake  Erie  about  17  miles  east  of  Fairport  Harbor, 
OH,  and  12  miles  west  of  Ashtabula  Harbor,  OH,  both  of  which  are 
Federally  improved  deep-draft  harbors.  Geneva-on-the-Lake  was  iden¬ 
tified  as  a  promising  location  for  a  small-boat  harbor  and  harbor-of- 
refuge  because  of  its  strategic  location  within  the  boundaries  of  a 
State  recreational  park  which  is  presently  still  being  developed  by 
the  State  of  Ohio,  its  strategic  location  with  respect  to  existing 
harbors,  its  proximity  to  productive  fishing  grounds  and  the  appre¬ 
ciable  boating  demand  within  the  tributary  area. 

Plate  2  is  a  map  showing  the  existing  and  proposed  recreational 
development  at  Geneva  State  Park.  When  completed,  the  park  will 
encompass  approximately  466  acres  and  will  provide  opportunities  for 
camping,  swimming,  boating,  fishing,  picnicking,  and  hiking. 
Facilities  completed  to  date  include  a  bathhouse  pavilion,  picnic 
tables,  cooking  grills,  lavatory  facilities,  a  pedestrian  foot  bridge 
crossing  Cowles  Creek,  and  12  housekeeping  cabins.  Pictures  of  some 
of  these  facilities  are  shown  in  Figures  1  to  4.  The  park  is  easily 
accessible  from  Interstate  90  and  State  Route  534  through  the  city  of 
Geneva  and  the  village  of  Geneva-on-the-Lake. 

STUDY  AUTHORITY 

Congressional  Authority 

Section  6  of  Public  Law  79-14,  approved  2  March  1945,  authorized  and 
directed  the  Secretary  of  War  to  cause  preliminary  examinations  and 
surveys  to  be  made  on  the  south  shore  of  Lake  Erie  with  a  view  to  the 
establishment  of  harbors  and  harbors-of-refuge  for  light  draft  com¬ 
mercial  and  fishing  vessels  and  for  recreational  craft.  In  partial 
compliance  with  this  authority,  a  comprehensive  preliminary  examina¬ 
tion  report,  favorable  to  33  locations  on  the  coast  of  Lake  Erie,  was 
submitted  on  19  July  1946.  Preparation  of  survey  reports  thereon  was 
authorized  by  the  Chief  of  Engineers  on  20  December  1946. 
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An  Interim  Report,  completed  in  February  1969,  examined  the  feasibil¬ 
ity  of  constructing  a  small-boat  harbor  at  Geneva-on- the-Lake ,  OH, 
which  was  being  developed  by  the  State  of  Ohio  as  a  State  Park.  The 
Ceneva-on-the-Lake  site  was  not  originally  included  in  the  prelimi¬ 
nary  examination  report  completed  in  1946.  It  is  a  substitute  site 
for  Areola  Creek,  as  suggested  by  the  State  of  Ohio  and  approved  by 
the  Division  Engineer,  North  Central  Division.  The  site  is  approxi¬ 
mately  two  miles  east  of  Areola  Creek. 

The  Interim  Report  gave  a  favorable  recommendation  for  the  harbor 
project  and  the  results  were  published  in  House  Document  No.  91-402. 
The  project  was  subsequently  authorized  for  construction  under 
Section  201  of  the  1965  Flood  Control  Act  (Public  Law  89-298)  by  the 
House  and  Senate  Committees  on  Public  Works  by  Resolutions  dated  15 
December  1970  and  17  December  1970,  respectively.  Funds  to  initiate 
the  Advanced  Engineering  and  Design  of  the  project  were  appropriated 
in  Fiscal  Year  1978. 

Description  of  Authorized  Project 

The  project,  as  authorized,  will  provide  a  small-boat  harbor  and 
harbor-of-refuge  and  recreational  fishing  facilities  as  an  integral 
part  of  the  State  Park  at  Geneva-on-the-Lake.  The  plan  recommended 
in  House  Document  No.  91-402,  and  shown  on  Plate  3  in  Appendix  I, 
would  provide  for: 

(1)  Breakwaters  in  Lake  Erie  aggregating  about  1,400  feet  in 
length,  with  a  riprapped  spending  beach  between  the  entrance  channel 
and  the  inner  end  of  the  west  breakwater; 

(2)  An  entrance  channel  about  1,000  feet  long  and  varying  from 
180  to  100  feet  in  width,  eight  feet  deep  for  the  outer  500  feet  and 
six  feet  for  the  inner,  extending  from  the  eight-foot  depth  in  the 
lake  into  the  dock  channel; 

(3)  A  dock  channel,  100  feet  wide,  1,500  feet  in  length,  and  six 
feet  deep,  widened  to  200  feet  at  the  junction  with  the  entrance 
channel;  and 

(4)  Development  of  recreational  facilities. 

Items  of  Local  Cooperation  in  Authorizing  Document 

Authorization  for  these  improvements  was  made  subject  to  the  require¬ 
ment  that  local  interests  agree  to: 

(1)  Provide  without  cost  to  the  United  States  all  lands,  ease¬ 
ments,  and  rights-of-way  required  for  construction  and  subsequent 
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maintenance  of  the  project  and  for  aids  to  navigation  upon  the 
request  of  the  Chief  of  Engineers,  including  suitable  areas  deter¬ 
mined  by  the  Chief  of  Engineers  to  be  required  in  the  general  public 
interest  for  initial  and  subsequent  disposal  of  spoil,  and  also 
necessary  retaining  dikes,  bulkheads,  and  embankments  therefor  or  the 
cost  of  such  retaining  works; 

(2)  Hold  and  save  the  United  States  free  from  damages  due  to  the 
construction  and  subsequent  maintenance  of  the  improvements; 

(3)  Provide  and  maintain  necessary  access  roads,  mooring  facili¬ 
ties,  and  parking  and  service  areas,  including  a  launching  ramp,  all 
essential  sanitary  facilities,  and  an  adequate  public  landing  or 
wharf,  with  provisions  for  the  sale  of  motor  fuel,  lubricants,  and 
potable  water,  available  to  all  on  equal  terms; 

(4)  Provide  and  maintain  depths  in  the  service  channels  to  prin¬ 
cipal  docks  and  berthing  areas  commensurate  with  those  provided  in 
the  Federal  project; 

(5)  Accomplish  without  cost  to  the  United  States  such  relocations 
or  alterations  of  utilities  as  necessary  for  project  purposes; 

(6)  Establish  rules  to  control  the  use,  growth,  and  development 
of  the  harbor  and  related  facilities,  with  the  understanding  that 
public  facilities  will  be  open  to  all  on  equal  terms; 

(7)  Reserve  spaces  within  the  harbor  adequate  for  the  accom¬ 
modation  of  transient  craft; 

(8)  Establish  regulations  prohibiting  discharge  of  pollutants 
into  the  waters  of  the  harbor  area  by  users  thereof,  which  regula¬ 
tions  shall  be  in  accordance  with  applicable  laws  or  regulations  of 
Federal,  State,  and  local  authorities  responsible  for  pollution  pre¬ 
vention  and  control; 

(9)  Contribute  in  cash  50  percent  of  that  portion  of  the  first 
cost  of  Federal  construction  allocated  to  recreational  navigation, 
exclusive  of  aids  to  navigation,  a  contribution  presently  estimated 
at  $576,0001/  on  December  1968  price  levels,  to  be  paid  in  a  lump  sum 
prior  to  initiation  of  construction,  or  in  installments  over  the 
construction  period  at  a  rate  proportionate  to  the  proposed  or  sche¬ 
duled  expenditure  of  Federal  funds,  as  required  by  the  Chief  of 
Engineers,  the  final  apportionment  of  cost  to  be  made  after  actual 
costs  have  been  determined; 
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(10)  Contribute  In  cash  one-half  of  the  cost  of  modifications 
necessary  to  provide  for  recreational  fishing  from  the  breakwaters, 
an  amount  currently  estimated  at  $29,0002/  on  December  1968  price 
levels;  and 

(It)  Bear  all  costs  of  maintenance,  operation,  and  replacement  of 
these  modifications  for  recreational  fishing,  an  amount  currently 
estimated  at  $1,900  on  December  196&2/  price  levels  on  an  average 
annual  basis; 

And  provided  further,  that  the  improvement  for  navigation  may  be 
undertaken  independently  of  providing  public  recreational  facilities 
for  breakwater  fishing  whenever  the  required  local  cooperation  for 
navigation  has  been  furnished. 

Prior  to  the  submission  of  the  1969  Interim  Report  on  Geneva-on-the- 
Lake  to  Congress,  the  Chief  of  Engineers  recommended  that  maintenance 
of  the  general  navigation  features  be  an  item  of  local  cooperation. 
This  item  of  local  cooperation  was  later  eliminated  by  the 
authorizing  Congressional  Resolutions  of  December  1970  to  conform  to 
Section  103  of  the  River  and  Harbor  Act  of  1970  (PL  91-611)  whereby 
the  costs  of  operation  and  maintenance  of  the  general  navigation 
features  are  to  be  borne  by  the  United  States  and  thus  will  not  be  an 
Item  of  local  cooperation. 

The  local  cooperator  for  the  project  is  the  Ohio  Department  of 
Natural  Resources  (ODNR).  Recent  correspondence  with  0DNR  indicating 
their  willingness  to  provide  the  local  cooperation  is  included  as 
Exhibits  E-l,  E-2,  and  E-3  in  Appendix  E,  "Pertinent  Correspondence.” 

PURPOSE  OF  REFORMULATION  PHASE  I  GDM  AND  THE  STAGE  2  REPORT 

Reformulation  Phase  I  GDM 


Several  legislative  and  physical  changes,  having  a  direct  influence 
on  the  feasibility  of  constructing  the  authorized  project,  have 
occurred  since  the  1969  Interim  Report  was  submitted  to  Congress  and 
subsequently  authorized  for  construction.  These  changes,  depicted  on 
Plate  4  in  Appendix  I,  and  developed  In  greater  detail  in  Section  B 
of  the  Main  Report  include:  the  construction  of  a  parking  lot  at  the 
location  originally  proposed  for  the  mooring  area,  and  the  expansion 
of  an  existing  wetland  area  within  the  location  originally  proposed 
for  the  launching  area  and  turning  basin  with  increased  emphasis 
through  legislative  changes  on  preservation  of  this  wetland  area  for 
environmental  reasons.  Figure  5  is  an  aerial  view  of  the  proposed 
harbor  area  with  the  authorized  project  superimposed  upon  it. 

il/$75,000  on  October  1978  price  levels 
2^$  4,500  on  October  1978  price  levels 
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Figure  5:  Aerial  view  of  Geneva  State  Park  with  the  authorized 
small  boat  harbor  superimposed  upon  it  (photo  taken  8/76). 
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The  purpose  of  this  Reformulation  Phase  1  GDM  is  to  reaffirm  the 
viability  of  the  1969  plan  in  light  of  the  changes  that  have  occurred 
at  the  site  since  the  project  was  authorized  for  construction,  to 
develop  a  modified  plan,  or  to  recommend  an  entirely  different  plan 
(including  "no  action"),  if  a  different  plan  more  nearly  satisfies 
the  criteria  of  engineering,  environmental,  economic,  social,  finan¬ 
cial,  and  political  feasibility.  Reformulation  is  necessary  because 
of  the  probable  adverse  environmental  impact  to  the  existing  wetland 
area  in  the  location  where  the  authorized  project  was  to  be 
constructed.  Methods  to  minimize  the  environmental  impacts  will  be 
investigated  and  will  include  relocating  the  harbor  to  avoid  or 
reduce  the  amount  of  wetland  area  disturbed,  enhancement  of  the 
existing  wetland  area  not  affected  by  the  harbor  and  creation  of 
additional  wetlands.  If  a  viable  plan  is  developed  for  the  Geneva- 
on-the-Lake  Small-Boat  Harbor  project,  an  Environmental  Impact 
Statement,  that  addresses  the  existing  physical  condition  at  Geneva 
State  Park  and  conforms  with  current  policy  and  legislation,  will  be 
prepared  (See  Section  F,  "Study  Management,"  for  the  scheduled  sub¬ 
mission  date  of  this  Environmental  Impact  Statement).  The 
Environmental  Impact  Statement  will,  among  other  things,  assess  the 
impacts  of  the  recommended  plan  on  the  existing  wetland  area. 

Revisions  to  the  authorized  plan  will  also  be  investigated  to  reduce 
the  impact  of  the  authorized  project  on  an  existing  parking  lot  that 
was  constructed  by  the  State  of  Ohio  to  serve  the  beach  at  Geneva 
State  Park  after  the  1969  Interim  Report  was  submitted  to  Congress 
and  subsequently  authorized  for  construction.  At  the  time  the 
parking  lot  was  constructed  it  was  felt  that  the  mooring  area  could 
be  reoriented  and  "flipped"  180°  in  relation  to  the  entrance  channel. 
If  this  course  of  action  were  to  be  taken,  however,  the  mooring  area 
would  encroach  on  the  existing  wetland  area.  As  discussed  above  and 
developed  in  greater  detail  in  Section  B  of  the  Main  Report,  this 
encroachment  poses  severe  environmental  concerns  that  were  not  anti¬ 
cipated  when  this  parking  lot  was  constructed.  The  reformulation 
study  will  therefore  investigate  alternatives  which  minimize  the 
impact  of  the  harbor  on  the  parking  lot  while  at  the  same  time  mini¬ 
mizing  the  impact  of  the  harbor  on  the  environment. 

Correspondence  regarding  the  need  for  a  Reformulation  Phase  I  GDM  and 
approval  to  conduct  a  reformulation  study  is  provided  as  Exhibits 
B-12  and  B-13  of  Appendix  B  in  the  approved  Plan  of  Study  for  the 
Ceneva-on-the-Lake,  Ohio  Small-Boat  Harbor  Study,  April  1978  (Revised 
August  1978). 

Stage  2  Report 

The  purpose  of  this  Stage  2  Report  is  to  present  the  results  of  the 
Stage  2  planning  effort  conducted  to  identify  and  analyze  a  wide 
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range  of  alternative  measures  to  provide  a  small-boat  harbor  and 
harbor-of-refuge  and  recreational  fishing  facilities  as  an  integral 
part  of  the  State  Park  at  Geneva-on-the-Lake.  The  alternatives  were 
developed  in  sufficient  detail  to  provide  initial  choices  as  to  the 
range  of  viable  resource  management  options  available  in  the  study 
area.  They  did  not  concentrate  on  detailed  engineering  or  design 
considerations.  However  the  alternatives  were  developed  in  suf¬ 
ficient  detail  to:  (1)  identify  all  major  components  of  each 
alternative;  (2)  to  estimate  the  first  cost  of  construction  and  the 
annual  operation  and  maintenance  cost  associated  with  each 
alternative;  (3)  to  estimate  the  benefits  associated  with  each 
alternative;  and  (4)  to  assess  the  impacts  of  each  alternative  on  the 
existing  environment  based  on  the  environmental  data  that  was 
aval lable. 

At  the  conclusion  of  this  Stage  2  Report  a  recommendation  will  be 
made  as  to  whether  or  not  to  continue  the  study  into  Stage  3  planning 
(Development  of  Detailed  Plans).  In  addition,  if  the  recommendation 
is  to  proceed  into  Stage  3  planning,  the  most  feasible  alternative 
plans  that  should  be  investigated  will  be  identified.  These  recom¬ 
mended  alternative  plans  would  then  be  developed  in  sufficient  detail 
so  that  a  rational  choice  could  be  made  among  them  and,  if 
appropriate,  an  alternative  could  be  recommended  for  implementation. 

SCOPE  OF  THE  STUDY 

General 


As  previously  discussed,  the  Geneva-on-the-Lake  site  for  a  small-boat 
harbor  was  not  originally  included  in  the  preliminary  examination 
report  completed  in  1946.  It  is  a  substitute  site  for  Areola  Creek, 
as  suggested  by  the  State  of  Ohio  and  approved  by  the  Division 
Engineer,  North  Central  Division.  The  site  is  approximately  two 
miles  east  of  Areola  Creek. 

At  the  Initial  workshop  meeting  for  this  study  on  15  December  1977, 
the  Ohio  Department  of  Natural  Resources,  the  local  sponsor  for  the 
project,  stated  that  they  were  opposed  to  acquiring  any  additional 
land  outside  the  boundaries  of  the  State  Park  for  a  small-boat  har¬ 
bor.  They  also  stated  that  due  to  existing  and  future  park  develop¬ 
ment,  the  only  area  available  for  a  small-boat  harbor  was  between 
Cowles  Creek  and  the  wetland  area  to  the  west  of  the  existing  parking 
lot  (see  Plate  2  in  Appendix  I  which  is  a  map  showing  the  existing 
and  proposed  recreational  development  at  Geneva  State  Park). 
Therefore,  with  the  exception  of  a  posible  mitigation  site  as 
discussed  below,  the  scope  of  this  study  was  limited  to  the  area 
between  Cowles  Creek  and  the  wetland  area  at  Geneva  State  Park. 
(Minutes  of  this  workshop  meeting  are  included  as  Exhibit  F-l  in 
Appendix  F,  "Public  Involvement"). 


Field  Investigations 

Several  field  investigations,  as  discussed  below,  were  conducted  for 
this  Stage  2  report.  These  investigations  included:  (1)  a  seismic 
survey  to  establish  the  location  of  top  of  rock  in  the  study  area; 

(2)  a  bathymetric  survey  to  establish  offshore  conditions;  and 

(3)  a  biological  data  collection  program  to  provide  sufficient 
biological  data  to  assess  the  effects  of  the  alternatives  on  the 
existing  environment. 

(1)  Seismic  Survey  -  The  final  location,  size,  and  shape  of  a 
small-boat  harbor  at  Geneva  State  Park  will  be  highly  dependent  on 
the  location  of  top  of  rock  which  is  near  the  earth's  surface  in  much 
of  the  area.  The  location  of  the  authorized  project  was  chosen  to 
minimize  the  amount  of  rock  excavation  and  consequently  minimize  the 
construction  cost  of  the  project.  Rock  probings  indicated  that  the 
authorized  project  could  be  constructed  with  little  or  no  rock  exca¬ 
vation.  Any  alternative  location  to  the  authorized  project  location 
must  minimize  the  amount  of  rock  excavation  because  of  associated 
high  construction  costs  that  would  jeopardize  the  economic  feasibil¬ 
ity  of  a  small-boat  harbor  at  Geneva  State  Park.  For  this  reason, 
the  Corps  undertook  a  seismic  survey  of  the  study  area  through  a 
contract  with  Warren  George  Inc.  of  Jersey  City,  NJ.  The  results  of 
this  seismic  survey  are  presented  in  Appendix  A,  "Geology,  Soils,  and 
Construction  Materials." 

(2)  Bathymetric  Survey  -  A  bathymetric  survey  was  undertaken  by 
Buffalo  District  personnel  in  the  Summer  of  1977  and  supplemented  by 
additional  survey  work  completed  in  the  Fall  of  1978.  The  purpose  of 
this  survey  was  to  establish  the  offshore  bottom  contours  in  the 
study  area.  This  information  was  required  for  the  preliminary  wave 
refraction  and  diffraction  studies  used  to  design  the  breakwaters  for 
each  alternative  plan  and  to  allow  an  estimate  to  be  made  of  the 
quantity  of  dredging  that  would  be  required  for  each  alternative. 
Results  of  this  bathymetric  survey  are  presented  in  Appendix  A. 

(3)  Environmental  Studies  -  Due  to  the  lack  of  current  biological 
information  in  the  study  area,  the  U.S.  Fish  and  Wildlife  Service 
(Columbus,  Ohio,  Field  Office)  was  requested  to  conduct  a  four 
season  survey  on  the  Cowles  Creek/wetland  area/Lake  Erie  complex 

for  the  Buffalo  District  through  an  interagency  support  agreement. 

The  objectives  of  this  study  are  to:  (1)  identify  species  com¬ 
position,  density  and  distributon  of  the  flora  and  fauna  in  the  area; 
(2)  identify  and  evaluate  the  habitat  important  for  major  taxonomic 
groups;  and  (3)  provide  data  and  information  that  will  allow 
assessment  of  the  impacts  of. any  structural  plans  that  may  be  con¬ 
sidered.  This  interagency  support  agreement  was  later  modified  to 
Include  biological  data  collection  for  Wheeler  Creek  at  the  west  end 
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of  Geneva  State  Park.  This  area  was  identified  by  ODNR  as  a  possible 
site  for  mitigating  any  loss  of  existing  wetland  area  due  to  the 
construction  of  the  small-boat  harbor. 

The  data  collection  program  was  started  in  the  Fall  of  1978  and 
will  continue  into  the  Fall  of  1979.  The  results  of  the  Fall  1978 
and  the  Spring  1979  surveys  are  presented  in  Appendix  G,  “Reports  of 
Others"  as  Exhibit  G-l.  This  limited  biological  information  was  used 
to  assess  the  effects  of  the  alternatives  investigated  for  this 
report  on  the  existing  environment  at  Geneva  State  Park. 

Office  Investigations 


Several  office  studies,  as  discussed  below,  were  conducted  by  Buffalo 
District  personnel  for  this  Stage  2  report.  These  studies  include: 
(1)  a  regional  boating  demand  analysis  to  establish  recreational 
boating  needs  in  the  area;  (2)  a  regional  fishing  demand  analysis  to 
establish  recreational  fishing  needs  in  the  area;  (3)  a  preliminary 
wave  refraction  and  diffraction  analysis  to  establish  deep-water  wave 
conditions  used  for  design  of  the  breakwaters  for  each  alternative; 
and  (4)  a  littoral  study  to  establish  the  predominant  littoral 
currents  in  the  study  area. 

(1)  Regional  Boating  Demand  Analysis  -  Various  current  and 
projected  socioeconomic  variables  such  as  income  level,  household 
size,  leisure  time  and  population  were  assembled  and  analyzed  to 
forecast  existing  and  future  demand  for  permanent  boat  moorings  and 
trallered  boat  launching  facilities  in  the  Ashtabula  County  area. 

This  demand  forecast  was  then  used  to  develop  the  anticipated  fleet 
mix  (size  and  type  of  boat)  that  could  be  expected  to  use  a  small- 
boat  harbor  at  Geneva-on- the-Lake .  The  anticipated  fleet  mix  was 
then  used  to  estimate  benefits  that  would  accrue  due  to  construction 
of  a  small-boat  harbor  and  to  determine  the  size  of  the  required 
mooring  area  and  new  harbor  facilities  such  as  launching  ramps,  sani¬ 
tary  facilities,  etc.,  required  for  optimum  use  of  the  small-boat 
harbor.  The  results  of  this  regional  boating  demand  analysis  are 
presented  in  Appendix  D,  "Economic  Evaluation.” 

(2)  Regional  Fishing  Demand  Analysis  -  The  same  current  and  pro¬ 
jected  socioeconomic  variables  analyzed  for  the  regional  boating 
demand  analysis  were  also  used  to  estimate  the  demand  for  fishing 
activity  days  in  the  Ashtabula  County  area.  A  monetary  value  for 
each  activity  day  will  be  developed  by  the  U.S.  Fish  and  Wildlife 
Service,  in  order  to  estimate  the  benefits  that  would  result  from 
providing  breakwater  fishing  facilities  as  a  part  of  the  small-boat 
harbor  at  Geneva  State  Park.  The  results  of  the  regional  fishing 
demand  analysis  are  presented  in  Appendix  D,  "Economic  Evaluation." 
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(3)  Preliminary  Wave  Refraction  and  Diffraction  Analysis  -  The 
wave  refraction  and  diffraction  analysis  developed  for  the  Geneva 
State  Park  Shoreline  Erosion  Demonstration  Project  (discussed  later 
in  this  section)  was  modified  to  provide  a  preliminary  analysis  for 
the  shoreward  propogation  of  the  design  deep-water  waves  at  Geneva 
State  Park  for  this  Stage  2  report.  This  information  was  required  in 
order  to  design  the  breakwaters  for  each  alternative  investigated. 

The  results  of  this  analysis  are  presented  in  Appendix  B,  "Design  and 
Coastal  Processes.”  As  indicated  in  Appendix  B  if  a  recommendation 
is  made  to  continue  the  study  into  Stage  3,  a  more  detailed  analysis 
will  be  required. 

(4)  Littoral  Study  -  A  littoral  study  was  conducted  to  determine 
the  quantity  of  sediment  annually  transported  in  the  nearshore  system 
at  Geneva  State  Park.  This  information  was  required  in  order  to 
estimate  the  annual  maintenance  dredging  requirements  for  a  small- 
boat  harbor  and  to  assess  the  erosive  effects  of  the  harbor  struc¬ 
tures  on  the  adjacent  shoreline  areas.  The  results  of  this  study  are 
presented  in  Appendix  B. 

STUDY  PARTICIPANTS  AND  COORDINATION 

Public  Involvement 


On  22  March  1978,  a  public  meeting  was  held  in  Geneva,  OH,  to  solicit 
information  from  the  general  public  and  insure  a  fully  coordinated 
Plan  of  Study.  Participants  were  given  the  opportunity  to  express 
their  views  on  the  project  and  to  provide  a  sketch  of  the  harbor  they 
feel  will  best  suit  their  needs.  Statements  made  at  this  meeting 
indicate  strong  public  support  for  construction  of  this  project  at 
the  earliest  possible  time.  A  copy  of  the  public  meeting  announce¬ 
ment,  along  with  the  information  packet  on  the  Geneva-on- the-Lake 
project  and  the  public  responses  received,  are  included  in  Appendix  C 
of  the  Plan  of  Study  for  this  project. 

The  completed  Plan  of  Study  for  this  project  was  distributed  to  the 
political  leaders  in  the  area  and  to  various  local,  State,  and 
Federal  agencies  for  their  review  and  comment.  Loan  copies  of  the 
POS  were  also  supplied  to  local  libraries  for  review  by  the  general 
public  and  various  civic  groups.  In  addition,  until  the  supply  was 
exhausted,  personal  copies  of  the  report  were  made  available  to  study 
participants  free  of  charge. 

Following  approval  of  this  Stage  2  report  a  public  meeting  will  be 
held  in  Geneva,  OH.  The  purpose  of  this  meeting  will  be  to  present 
the  results  of  the  Stage  2  investigation  and  to  solicit  public  com¬ 
ment.  All  comments  made  at  this  meeting  will  be  given  equal  con¬ 
sideration  and  those  that  warrant  further  study  will  be  Investigated 
during  Stage  3  planning. 
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Coordination  with  the  Ohio  Department  of  Natural  Resources 

Several  workshop  meetings  have  been  held  with  the  Ohio  Department  of 
Natural  Resources  during  the  course  of  this  study.  At  the  initial 
workshop  meeting  on  IS  December  1977,  the  Ohio  Department  of  Natural 
Resources  (ODNR),  the  local  sponsor  for  this  project,  voiced  its 
opposition  to  elimination  of  any  parking  area  due  to  construction  of 
the  authorized  small-boat  harbor  and  requested  that  the  harbor  be 
moved  westward  of  its  original  location  to  prevent  reduction  in  the 
size  of  the  parking  area.  ODNR  also  stated  that  they  were  opposed  to 
acquiring  any  additional  land  outside  the  boundaries  of  the  State 
Park  for  a  small-boat  harbor.  Minutes  of  this  workshop  meeting  are 
included  as  Exhibit  F-I  in  Appendix  F,  “Public  Involvement." 

The  second  workshop  meeting  was  held  on  18  January  1979.  The  purpose 
of  this  workshop  meeting  was  to  review  the  results  of  the  studies 
conducted  to  date  for  the  small-boat  harbor  study  and  to  come  to  a 
decision  regarding  which  of  eight  preliminary  harbor  layouts  prepared 
by  the  Buffalo  District  were  acceptable  to  ODNR.  As  a  result  of  this 
workshop  meeting,  and  as  developed  in  greater  detail  in  Section  C  of 
the  Main  Report,  four  preliminary  harbor  layouts  were  eliminated  from 
further  consideration.  Minutes  of  this  workshop  meeting  are  included 
as  Exhibit  F-2  in  Appendix  F. 

A  third  workshop  meeting  with  ODNR  and  USF&WLS  was  held  on  29  May 
1979  at  the  Park.  The  purposes  of  this  workshop  were  to  discuss  the 
preliminary  layouts,  designs,  and  costs  that  Buffalo  District  had 
prepared  for  the  four  alternative  plans  selected  for  further  study 
with  the  principal  agencies  involved  in  the  study,  and  to  obtain  a 
concensus  on  the  plan(s)  to  be  carried  into  Stage  3  planning.  ODNR 
stated  that  they  would  need  additional  time  to  study  the  construction 
and  operating  costs  of  each  of  the  four  alternatives  before  stating  a 
preference.  Therefore,  no  decision  was  made  on  the  plans  to  be  con¬ 
sidered  in  Stage  3  at  this  workshop.  See  Exhibit  F-3  of  Appendix  F 
for  the  summary  minutes. 

Coordination  with  the  U.S,  Fish  and  Wildlife  Service 

As  stated  above,  the  authorized  project  is  located  within  the  boun¬ 
daries  of  an  existing  wetland  area  and  its  modification  or  elimina¬ 
tion  poses  severe  environmental  concerns.  At  the  initial  workshop 
meeting  for  this  study  on  15  December  1977,  the  USF&WL  Service  stated 
that  agency  would  oppose  any  project  that  destroys  the  wetland  area 
but  that  they  would  consider  mitigative  measures.  They  reemphasized 
their  concern  over  destruction  of  the  existing  wetland  area  in  their 
preliminary  "Planning  Aid  Letter"  and  final  "Planning  Aid  Letter" 
dated  7  March  1978  and  15  May  1978,  respectively  and  recommended  that 
alternative  harbor  sites  be  investigated.  Copies  of  the  preliminary 


and  final  "Planning  Aid  Letter"  are  included  in  the  Plan  of  Study  for 
this  project. 

Due  to  their  concern  over  destruction  of  the  existing  wetland  area 
the  USF&WL  Service  has  been  kept  informed  on  the  progress  and 
results  of  this  study  through  correspondence  and  verbal  com¬ 
munications.  They  were  provided  with  the  eight  preliminary  harbor 
layouts  prepared  by  the  Buffalo  District  for  the  18  January  1979 
workshop  meeting  with  ODNR  and  their  comments  and  suggestions  were 
requested.  Where  possible  their  suggestions  were  Incorporated  into 
the  four  preliminary  harbor  layouts  selected  for  further  study.  In 
addition,  the  USF&WL  Service  attended  the  29  May  1979  agency  workshop 
at  which  they  indicated:  a  preference  for  a  marina  location  outside 
the  wetlands  (Cowles  Creek  area);  opposition  to  the  plan  where  the 
marina  would  be  located  in  the  wetlands;  and  a  willingness  to  con¬ 
sider  further  two  plans  that  would  partially  encroach  into  the 
wetlands  (see  Exhibit  F-3  of  Appendix  F) .  Followup  letters  from  the 
F&WLS  (Exhibits  E-8,  and  E-9,  of  Appendix  E)  modified  their  position 
to  exclude  further  study  of  one  of  the  plans  that  would  partially 
encroach  into  the  wetlands. 

Model  Study  Coordination 

A  model  study  of  the  recommended  small-boat  harbor  alternative  at 
Geneva  State  Park  will  be  necessary  in  order  to  provide  a  safe 
entrance  and  to  determine  the  most  economical  breakwater  con¬ 
figuration  which  will  provide  adequate  protection  for  small  craft  in 
the  harbor.  The  model  is  also  needed  to  determine  the  resultant  wave 
heights  in  the  harbor  mooring  area  since  the  complex  wave  actions 
cannot  be  accurately  determined  mathematically.  The  model  will  also 
provide  qualitative  information  on  the  effects  the  breakwaters  will 
have  on  the  littoral  processes. 

The  Corps  of  Engineers  Waterways  Experiment  Station  (WES)  has  been 
requested  to  perform  the  model  study  and  has  provided  the  Buffalo 
District  with  an  estimate  of  the  cost  and  schedule  to  conduct  this 
study.  Approval  to  conduct  this  study  was  provided  by  the  Office  of 
the  Chief  of  Engineers  by  letter  dated  7  May  1979.  Correspondence 
relating  to  this  model  study  is  included  in  Appendix  E,  "Pertinent 
Correspondence,"  as  Exhibits  E-4  and  E-5. 

Cultural  Resource  Coordination 


By  letter  dated  23  October  1978  Buffalo  District  requested  infor¬ 
mation  on  the  cultural  resources  in  the  study  area.  This  letter  was 
sent  to  to  the  Ohio  Historic  Preservation  Office,  the  Regional 
Heritage  Conservation  and  Recreation  Service,  Ann  Arbor,  MI,  and  the 
Adviaory  Council  for  Historic  Preservation,  Washington,  DC.  By 
letter  dated  3  November  1978  (Exhibit  E-6  in  Appendix  E),  the  Ohio 
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Historic  Preservation  Office  stated  that  there  was  no  known 
archaeological  properties  recorded  in  the  study  area  but  recommended 
that  an  archaeological  survey  be  completed  before  any  land  alteration 
is  undertaken.  The  Regional  Heritage  Conservation  and  Recreation 
Service  replied  by  telephone  call  on  14  November  1978  (Exhibit  E-7 ) 
and  stated  that  no  information  on  cultural  resources  in  the  study 
area  was  available.  No  reply  was  received  from  the  Advisory  Council 
for  Historic  Preservation.  If  the  recommendation  of  this  Stage  2 
report  is  to  continue  into  Stage  3  planning,  a  Cultural  Resources 
Reconnaissance  will  be  conducted  to  insure  that  all  historical  sites 
are  identified  prior  to  plan  implementation. 

Coordination  of  the  Stage  2  Documentation 

The  Stage  2  Report  (July  1979)  for  this  study  was  coordinated  with 
and  reviewed  by  North  Central  Division  and  Office,  Chief  of 
Engineers.  Based  on  this  coordination  and  review,  a  limited  number 
of  revisions  have  been  incorporated  into  the  text  presented  herein. 
Pages  that  have  been  revised  are  identified  by  the  bottom  corner 
notation  "Rev  April  1980,"  as  below. 

THE  REPORT 

The  overall  organization  of  this  report  consists  of  a  Main  Report,  a 
series  of  Technical  Appendices  (Appendices  A  through  D) ,  a  Pertinent 
Correspondence  Appendix  (Appendix  E),  a  Public  Involvement  Appendix 
(Appendix  F) ,  Reports  of  Others  (Appendix  G) ,  a  Study  Management 
Appendix  (Appendix  H),  and  a  Plate  Appendix  (Appendix  I).  The  Main 
Report  is  a  nontechnical  summary  of  the  results  of  this  Stage  2 
study,  understandable  to  the  layman,  and  includes  information  on  plan 
formulation  and  selection  procedures;  division  of  project  respon¬ 
sibilities  between  Federal  and  non-Federal  interests;  and  the  conclu¬ 
sions  and  recommendations  of  the  study.  The  Technical  Appendices 
provide  additional  detailed  information  on  the  design,  costs  and 
benefits  of  the  alternatives  studied.  The  Pertinent  Correspondence 
Appendix  includes  copies  of  pertinent  correspondence  with  organiza¬ 
tions  and  individuals,  significant  in  the  development  of  this  Stage  2 
study.  The  Public  Involvement  Appendix  includes  minutes  of  the 
workshop  meetings  conducted  during  the  course  of  this  study.  Reports 
of  Others  (Appendix  G)  includes  the  U.  S.  Fish  and  Wildlife  Service's 
report  on  the  results  of  the  biological  data  collection  program 
completed  to  date.  The  Study  Management  Appendix  contains  a 
revised  "Study  Flow  Network"  which  outlines  the  future  major  study 
activities  for  this  Phase  I  GDM  study  and  an  updated  "Proposed 
Schedule  of  Major  Activities"  which  outlines  the  future  major  activi¬ 
ties  prior  to  construction  of  a  small-boat  harbor  at  Geneva  State 
Park.  The  Plate  Appendix  includes  all  the  plates  developed  for  the 
Main  Report  for  easy  reference. 

OTHER  ONGOING  CORPS  OF  ENGINEERS  INVESTIGATIONS  IN  THE  AREA 

There  are  presently  two  other  ongoing  Corps  investigations  within 
Geneva  State  Park:  (1)  a  Shoreline  Erosion  Demonstration  Project; 
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and  (2)  a  study  of  Shoreline  Erosion  of  Lake  Erie  at  Geneva  State 
Park,  Ohio. 


The  purpose  of  the  Shoreline  Erosion  Demonstration  Project 
(authorized  in  Section  54  of  the  Water  Resources  Development  Act  of 
1974  (PL  93-251))  is  to  develop,  demonstrate,  and  disseminate  infor¬ 
mation  about  low-cost  means  to  prevent  and  control  shoreline  erosion. 

The  Demonstration  Project  at  Geneva  State  Park  consists  of  the 
construction  of  three  different  types  of  low-cost  offshore 
breakwaters:  si-a-pods,  gabions,  and  Z-walls.  Specific  information 
on  the  Shoreline  Erosion  Demonstration  Project  can  be  found  in  the 
Buffalo  District  "Geneva  State  Park,  Ohio  Shoreline  Erosion 
Demonstration  Project  Preconstruction  Report"  dated  February  1978. 
Construction  of  these  offshore  breakwaters  was  completed  in  the  Fall 
of  1978.  Currently  a  5-year  monitoring  program  (to  be  followed  by  an 
additional  5-year  observation  period)  is  being  conducted  to  assess 
the  effects  of  the  different  types  of  offshore  breakwaters  on  pre¬ 
venting  shoreline  erosion. 

As  shown  on  Plate  5,  the  area  selected  for  the  demonstration  project 
is  in  the  Cowles  Creek  area  which  will  be  considered  as  an  alter¬ 
native  site  for  the  small-boat  harbor.  If  the  Cowles  Creek  area  is 
selected  for  the  harbor  site,  a  joint  decision  between  the  State  of 
Ohio  and  the  Corps  will  be  required  to  determine  if  a  portion  of  the 
demonstration  project  should  be  removed  or  the  construction  of  the 
harbor  delayed  until  the  demonstration  project  is  completed. 

A  Reconnaissance  Report  on  Shoreline  Erosion  of  Lake  Erie  at  Geneva 
State  Park  considered  the  feasibility  of  constructing  shoreline  pro¬ 
tective  works  at  the  publicly-owned  recreational  complex.  The  report 
was  prepared  by  the  Buffalo  District  in  November  1977  under  the 
authority  of  Section  103  of  the  1962  Rivers  and  Harbors  Act.  The 
report  recommended  the  construction  of  groins  near  the  western  end  of 
the  park  and  in  the  Cowles  Creek  area.  Plates  6  and  7  show  the 
recommended  groin  locations . 

The  groins  recommended  at  the  western  end  of  the  park  will  not  inter¬ 
fere  with  any  of  the  alternative  harbor  sites  being  investigated 
herein.  However,  the  groins  recommended  in  the  Cowles  Creek  area 
would  interfere  with  the  harbor  if  the  Cowles  Creek  area  is  selected 
for  the  harbor  location.  The  Section  103  Reconnaissance  Report  indi¬ 
cated  that  due  to  Buffalo  District  funding  and  manpower  restraints, 
the  groins  could  not  be  constructed  until  the  final  years  of  the 
Shoreline  Erosion  Demonstration  Project.  Since  the  site  location  for 
the  small-boat  harbor  will  be  determined  well  in  advance  of  this  time- 
frame,  ample  coordination  of  the  projects  will  be  possible. 

If  a  harbor  plan  is  recommended  for  further  study  at  the  comple¬ 
tion  of  this  Stage  2  report,  the  effects  the  recommended  harbor  will 
have  on  the  shoreline  protective  works  outlined  in  the  Section  103 
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Reconnaissance  Report  on  Shoreline  Erosion  will  be  studied  in  detail 
and  the  results  will  be  reported  in  Stage  T  documentation.  In  addi¬ 
tion,  it  the  Cowles  Creek  area  Is  recommended  for  further  study,  the 
possibility  of  combining  the  planning  requirmenets  of  both  projects 
into  one  mult iobject i ve  planning  project  will  be  invest igated . 
Construction  of  the  projects  would  still  be  perfomed  under  their 
respective  authorities. 

In  addition  to  the  above-mentioned  shoreline  protection  projects,  the 
Ohio  Department  of  Natural  Resources  has  been  involved  in  providing 
additional  shoreline  protective  works  at  the  State  Park.  These  pro¬ 
tective  works  include  the  installation  of  approximately  800  feet  of 
steel  sheet  piling  with  gabions  at  the  western  end  of  the  park  and 
the  construction  of  a  concrete  revetment  and  a  small  offshore  break- 
wall  in  the  vicinity  of  the  bathhouse.  The  small-boat  harbor  study 
will  avoid  disruption  of  these  protective  works  and  the  breakwaters 
will  be  designed  to  minimize  any  adverse  effects  they  may  have  on 
these  works. 


SECTION  B 

PROBLEM  IDENTIFICATION 


The  purpose  of  this  section  is  to  inform  the  reader  of  this  report  of 
the  water  and  related  resource  problems  and  needs,  or  lack  thereof, 
in  the  study  area  and  for  which  this  study  seeks  a  solution.  The 
section  presents  information  on  the  existing  physical,  biological, 
and  human  environment  in  the  study  area;  discusses  the  present  demand 
for  small-boat  navigation  and  recreational  fishing  facilities; 
reviews  the  planning  constraints  under  which  this  study  was  con¬ 
ducted;  discusses  the  specific  planning  objectives  of  the  study  and 
reviews  the  conditions  that  would  exist  if  no  Federal  action  was 
taken. 

EXISTING  CONDITIONS 

The  purpose  of  this  section  is  to  present  the  environmental  setting 
without  the  project  in  order  to  assess  impacts  of  the  various  alter¬ 
natives  on  the  existing  environment.  The  information  presented  will 
provide  a  data  base  for  impact  assessment  and  evaluation  purposes. 

Physical  Environment 

(1)  Location  -  Geneva  State  Park  is  located  on  the  south  shore 
of  Lake  Erie  about  17  miles  east  of  Fairport  Harbor,  OH,  and  12  miles 
west  of  Ashtabula  Harbor,  OH,  as  shown  on  Plate  1.  The  project  site 
is  located  in  the  vicinity  of  Cowles  Creek.  The  lake  shoreline  is 
generally  straight,  and  the  inland  area  consists  of  marshes  and 
dunes. 

(2)  Physiography  -  Topography  -  The  Ohio  landscape  along  Lake 
Erie  is  part  of  the  Erie-Ontario  Lowlands  Province.  Largely  shaped 
during  the  late  Cenozoic,  the  province  includes  the  flat,  low-lying 
areas  which  border  the  southern  shores  of  Lake  Erie  and  extends 
approximately  two  to  50  miles  inland  where  it  is  bordered  on  the 
south  by  the  Appalachian  Uplands  Province.  The  lowlands  rise  gently 
to  the  east  and  south  from  an  elevation  of  570  msl  at  Lake  Erie  to 
about  700  to  1,000  msl  along  the  Ashtabula  Moraine  which  marks  the 
southern  limits  of  the  province.  Glacial  deposition  has  left 
recessional  moraines  and  shoreline  deposits  which  modify  the  simple 
erosional  topography.  Land  surfaces  at  the  park  rise  abruptly 
forming  bluffs  15-20  feet  high  near  the  shoreline.  Elevation  at  the 
top  of  these  bluffs  is  about  590  feet  above  msl. 

(3)  Cowles  Creek  Drainage  Basin  -  Cowles  Creek  rises  about  six 
miles  inland,  flows  northerly  for  1.5  miles,  westerly  for  four  miles, 
then  northerly  to  enter  the  lake  at  Geneva-on-the-Lake ,  about  18 
miles  east  of  the  Grand  River.  It  has  a  drainage  area  of  23  square 
miles. 
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(A)  Climate  -  The  climate  of  the  Geneva-on-the-Lake  area  is 
defined  as  "humid  continental"  and  Is  characterized  by  large  diurnal 
and  annual  fluctuations  in  temperature.  Temperature  extremes 
recorded  at  the  nearest  national  weather  service  station  at  Geneva, 
OH,  range  from  a  summer  time  maximum  of  98°F  to  a  winter  minimum  of 
~17°K.  Monthly  average  temperatures  range  from  a  low  of  27°F  during 
January  to  a  high  of  71°F  during  July.  Some  moderation  of  tem¬ 
perature  extremes  results  from  Geneva  State  Park's  close  proximity  to 
Lake  Erie. 

Annual  precipitation  in  the  vicinity  of  the  project  area  averages 
39.07  inches  with  April  being  the  wettest  month  (3.91  inches)  and 
February  the  driest  month  (2.32  inches).  Distribution  of  precipita¬ 
tion  is  quite  even  throughout  the  year. 

Wind  velocity  is  generally  moderate  with  northwesterly  and  south¬ 
westerly  prevailing  winds.  A  wind  diagram  for  Ashtabula,  OH  is  shown 
on  Figure  6. 

(5)  Geology  -  A  thick  sequence  of  sedimentary  strata  of  the 
Paleozoic  age  exists  in  the  northeast  region  of  Ohio  and  is  exten¬ 
sively  mantled  by  Pleistocene  glaciolacustrine  and  glacial  till 
deposits.  Precambriam  crystalline  basement  rocks  underlying  the 
Paleozoic  strata  are  chiefly  gneiss  and  granites.  Outcrops  of 
Precambrian  rocks  are  absent  in  Ohio  as  this  surface  lies  about  5,000 
feet  below  sea  level.  The  shallowest  bedrock  in  the  area  is  the 
Chagrin  Shale  of  Upper  Devonian  age.  This  shale  formation  is  on  the 
order  of  1,000  feet  thick  and  lies  with  a  slight  dip  to  the  south¬ 
east,  The  Chagrin  Shale  underlies  the  lake  bottom  near  shore,  but  is 
usually  not  exposed  along  the  shoreline  or  in  bluff  areas.  At  the 
project  site  and  in  the  offshore  area,  the  bedrock  surface  is  very 
close  to  the  ground  surface  (from  one-half  foot  to  four  feet  below 
lake  bottom). 

Between  Madison  Township  Park  and  Geneva-on-the-Lake,  the  bluffs  are 
10  to  12  feet  high  and  composed  almost  entirely  of  silt  and  clay 
overlying  the  glacial  till,  the  upper  surface  of  which  is  just  above 
lake  level.  Between  Geneva-on-the-Lake  and  Walnut  Beach  Park,  just 
west  of  Ashtabula  Harbor,  the  bluffs  gradually  increase  to  a  height 
of  30  to  50  feet  and  are  composed  almost  entirely  of  glacial  till. 

The  general  surficial  sequence  is  till  unconformably  upon  shale  and 
overlain  by  glaciolacustrine  silts.  Glaciolacustrine  sand  and  gravel 
deposits  sometimes  top  the  silt.  The  thickness  and  presence  of  each 
layer  varies  from  location  to  location.  On  the  average,  approxi¬ 
mately  25-30  percent  of  the  material  exposed  in  the  bluffs  is  poten¬ 
tial  beach-building  sediment.  Lacustrine  deposits  exposed  in  the 
bluffs  supply  fine  sand  to  beaches,  while  till  supplies  sand  and 
coarse r-sized  material.  The  streams  between  Fairport  and  Ashtabula 
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WIND  DIAGRAM  FOR  ASHTABULA,  OHIO 

NOTES 

■■  INDICATES  DURATION  for  ice-free  PERIOD  (WAR.  to 
DEC  INCL.)  IN  PERCENT  OF  TOTAL  DURATION. 

I  ~3  INDICATES  DURATION  FOR  ICE  PERIOD  (JAN.  TO 
FEB  INCL.)  IN  PERCENT  OF  TOTAL  DURATION. 

- INDICATES  PERCENT  OF  TOTAL  WIND  MOVEMENT 

OCCURRING  DURING  ICE:FREE  PERIOD. 

INDICATED  PERCENT  OF  TOTAL  WIND  MOVEMENT  OCCURRING 
DURING  COMBINED  ICE  AND  ICE-FREE  PERIODS. 

FIGURES  AT  ENDS  OF  BARS  INDICATE  PERCENT  OF  TOTAL 
WIND  DURATION  FOR  ICE  FREE  PERIOD  AND  COMBINED  ICE-FREE 
AND  ICE  PERIODS,  RESPECTIVELY. 

WIND  DATA  BASED  ON  RECORDS  OF  THE  U.  S  COAST  GUARD 
LIFE  BOAT  STATION  AT  ASHTABULA,  OHIO  FOR  PERIOD  I  JAN.  1937 
TO  3)  DEC.  1968  INCL..  LESS  19  A  A  .  AND  1 960. 


FIGURE  6 
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carry  little  sand  to  the  lake.  Their  drowned  mouths  act  as  settling 
basins  for  all  but  the  very  finest  fractions. 

(6)  Soils  -  Soils  in  the  project  area  are  somewhat  varied  and 
reflect  the  geologic  background  of  the  area,  their  position  in  rela¬ 
tion  to  topographic ,  climatic,  and  vegetational  factors,  and  the 
interaction  of  time  working  on  these  elements.  The  facts  most 
responsible  for  differences  in  the  soils  at  Geneva  State  Park  are 
parent  material,  topography,  and  alteration  of  original  soils  by 
human  disturbances.  Six  soil  types  are  found  in  the  vicinity  of 
Geneva  State  Park.  A  soils  map  depicting  soil  types  is  shown  on 
Plate  8  of  Appendix  I.  The  area  surrounding  the  bathhouse,  the 
parking  lot,  and  borrow  pits  (ponds)  is  classified  as  Madeland  (Ma  in 
the  Soil  Conservation  Service  series  classif ication) .  Madeland 
comprises  approximately  54  percent  of  the  area  and  represents  the 
dominant  soil  type.  Conneaut  silt  loam  (Ct)  occupies  26  percent  of 
the  area,  most  of  which  is  presently  wooded.  The  Willette  series 
(We)  consists  of  mucky,  black  soil  comprising  11  percent  of  the  area. 
Holly  silt  loam  (Hm),  Platea  silt  loam  (PsB) ,  and  Beaches  (Be)  occupy 
four  percent,  three  percent,  and  two  percent  of  the  area,  respec¬ 
tively.  A  brief  description  of  the  six  soil  types  are  as  follows: 

(a)  Madeland  (Ma)  -  Madeland  consists  of  areas  of  earth  fill,  of 
borrow  pits,  and  of  areas  where  much  of  the  soil  surface  is  covered 
by  streets,  buildings,  parking  lots,  or  docks.  In  all  of  these 
areas,  the  original  soils  have  been  greatly  altered. 

(b)  Willette  muck  (Wc)  -  The  Willette  series  consists  of  black, 
mucky,  level  soils  that  are  very  poorly  drained.  These  soils  are 
formed  in  an  accumulation  of  partly  decomposed,  saturated  vegetative 
materials  mixed  with  variable  amounts  of  mineral  material.  They 
occupy  low-lying  bogs  and  swamps  and  are  commonly  adjacent  to  soils 
on  flood  plains. 

(c)  Conneaut  silt  loam  (Ct)  -  The  Conneaut  series  consists  of 
deep,  poorly  drained,  nearly  level  soils  that  formed  partly  in  a  silt 
loam  mantle  and  partly  in  underlying  silt  loam  glacial  till.  These 
soils  occupy  broad  areas  on  the  lake  plain. 

(d)  Holly  silt  loam  (Hm)  -  The  Holly  series  consists  of  a  dark- 
colored,  poorly  drained  soil  formed  in  recent  alluvium  deposited  by 
flooding  streams.  Most  areas  of  Holly  soil  are  long  and  narrow  and 
are  on  flood  plains  along  streams. 

(e)  Platea  silt  loam,  two  to  six  percent  slopes  (PsB)  -  This 
series  consists  of  loamy,  nearly  level  to  sloping  soils  that  are 
somewhat  poorly  drained.  These  soils  have  a  dense,  compact  layer,  or 
fragipan,  in  the  lower  part  of  their  subsoil.  Platea  soils  formed  in 
silt  loam  glacial  till  of  Wisconsin  age. 


(f)  Beaches  (Be)  -  Beaches  consist  of  sand  and  other  coarse 
material  washed  up  by  waves  along  the  shores  of  Lake  Erie. 

(7)  Littoral  Transport  -  In  the  study  area,  winds  from  the  west 
through  the  northwest  set  up  currents  along  the  shore  in  a  general 
west-to-east  direction.  Those  from  the  north  and  northeast  set  up 
currents  In  the  opposite  direction.  Offshore  winds  from  the  south¬ 
west  through  the  southeast  to  the  east  have  little  effect  on  the  lit¬ 
toral  current.  The  wind  diagram  for  Ashtabula  Harbor,  OH,  shows  that 
winds  from  the  southwest,  west,  and  northwest  account  for  approxi¬ 
mately  50  percent  of  the  total  wind  duration  and  59  percent  of  the 
total  wind  movement.  Only  20  percent  of  the  wind  duration  and  22 
percent  of  the  wind  movements  are  accounted  for  by  north  and 
northeast  winds.  Predominant  winds  of  high  velocity  are  from  the 
southwest  through  the  west  to  the  northwest  and  the  northeast.  Under 
the  influence  of  this  wind  pattern,  the  prevailing  and  predominant 
littoral  currents  are  from  the  west  to  the  east,  with  temporary 
reversals  in  direction  due  to  winds  from  the  north  and  northeast. 
Accretion  adjacent  to  shore  structures  confirms  this  analysis. 

(8)  Water  Levels  and  Fluctuations  -  All  depths  mentioned,  unless 
otherwise  stated,  are  referred  to  low  water  datum  for  Lake  Erie, 
which  Is  568.6  feet  above  mean  water  level  at  Father  Point,  Quebec. 
Water  stages  at  Geneva-on-the-Lake  are  equivalent  to  and  dependent 
upon  the  water  surface  of  Lake  Erie,  which  varies  from  year  to  year, 
but  is  subject  to  a  seasonal  rise  and  fall,  the  highest  prevailing 
during  the  summer  months,  and  the  lowest  during  the  winter  months. 

(9)  Air  Quality  -  According  to  an  Ohio  EPA  publication  titled 
"Ohio  Air  Quality  -  1977,"  numerous  substances  are  emitted  into  the 
air  each  year  through  human  activities.  Those  substances  which  are 
added  to  the  ambient  (outside)  air  in  quantities  sufficient  to  cause 
harmful  effects  on  humans  are  considered  pollutants.  At  present 
there  are  five  substances  whose  effects  are  known  to  be  harmful  at 
concentrations  above  the  National  Ambient  Air  Quality  Standards. 

These  five  are  Total  Suspended  Particulates  (TSP),  Sulfur  Dioxide 
(SO2),  Nitrogen  Dioxide  NO2),  Carbon  Monoxide  (CO),  and  Photochemical 
Oxidants  (Ozone).  These  substances  are  referred  to  as  Criteria 
Pollutants,  that  is,  substances  for  which  air  quality  standards  have 
been  adopted  by  the  U.S.  Environmental  Protection  Agency.  Air 
quality  standards  are  also  in  effect  for  a  sixth  class  of  substances 
known  as  Non-Methane  Hydrocarbons  (NMHC).  Though  NMHC  themselves  are 
not  considered  harmful,  a  standard  has  been  established  in  an  attempt 
to  control  their  involvement  in  the  formation  of  dangerous 
Photochemical  Oxidants  such  as  Ozone.  Table  B1  shows  the  air  quality 
standards  in  effect  for  these  six  pollutants. 
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Ohio  F.PA  :  L’SEPA  Air  Quality  Standards 


The  U. S.  Environmental  Protection  Agency,  "Monitoring  and  Air  Quality 
Trends  Report,  1972,"  Dec.  1973,  states  that  Geneva-on-the-Lake  lies 
within  Federally  designated  Air  Quality  Control  Region  (AQCR)  #178. 
This  AQCR  was  judged  to  have  a  priority  one  classification  (most 
severe)  with  respect  to  particulates.  Sulfur  dioxide  is  rated  as 
priority  two  (moderate)  while  both  carbon  monoxide  and  oxidant  levels 
are  rated  as  priority  three. 


Biological  Environment 


(a)  Terrestrial  Habitat  -  The  terrestrial  habitat  of  the  project 
area  cannot  be  described  at  this  stage.  However,  biological  studies 
are  being  conducted  by  the  U.S.  Fish  &  Wildlife  Service  and  the  data 
will  be  utilized  in  a  later  study  phase. 


(b)  Fisheries  and  Benthos  -  The  aquatic  life  of  the  marsh-lake- 
creek  complex  has  not  been  studied  and  cannot  be  detailed  until 
completion  of  environmental  investigations  in  the  Fall  of  1979. 


(c)  Endangered  Species  -  A  number  of  plant  and  animal  species 
are  protected  as  endangered  species  by  both  Federal  Law  and  Ohio 
State  Law.  The  Endangered  Species  Act  of  1973  (16  U.S.C.  1531-1543; 
87  Stat.  884)  gives  Federal  protection  to  many  endangered  and 
threatened  species,  while  Chapter  119  of  the  Ohio  Revised  Code  gives 
similar  protection  to  endangered  species  found  within  the  State. 

Table  B2  lists  all  Federally  and  State  protected  species  from  Ohio 
and  gives  an  approximation  of  their  possible  occurrence  within  the 
Geneva-on-the-Lake  area.  Of  the  20  species  listed,  the  Four-toed 
salamander  (Hemldactylium  scutatum)  is  listed  as  a  highly  possible 
resident  breeder  and  the  spotted  turtle  (Clemmys  guttata)  is  listed 
as  having  a  medium  possibility  of  occurring  as  a  resident  breeder. 

In  addition,  eight  other  species  have  a  low  possibility  of  being 
found  in  the  area  as  breeders.  Four  species  of  birds  and  five  spe¬ 
cies  of  fish  may  be  found  to  utilize  the  area,  primarily  as  transient 
visitors. 


Animals  become  endangered  because  their  habitat  is  destroyed  or  they 
are  overharvested  from  the  wild  due  to  improper  regulations,  lack  of 
regulations,  or  poor  enforcement  of  regulations.  Habitat  destruction 
is  by  far  the  most  serious  problem  faced  by  endangered  species  in  the 
State  of  Ohio.  As  described  in  a  publication  by  ODNR  Division  of 
Wildlife  entitled  "Ohio's  Endangered  Wild  Animals,"  the  types  of 
habitat  loss  most  critical  in  Ohio  are  summarized  as  follows: 


1.  Loss  of  Ohio’s  formerly  vast  forest  areas.  Land  clearing  for 
agriculture  and  the  extensive  use  of  the  forest  for  charcoal  in  the 
iron  industry  were  major  early  causes  of  forest  removal.  Recovery  of 
our  forest  lands  has  been  significant,  but  recovery  of  forest  wild¬ 
life  in  some  cases  may  not  be  possible.  This  is  true  for  species 
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such  as  mountain  lions  and  timber  wolves,  which  require  large  areas 
with  little  human  disturbance. 

2.  Loss  of  wetland  areas  and  swamp  forests,  particularly  along 
Lake  Erie  and  in  glaciated  Ohio.  These  lands  have  been  drained  to 
convert  the  land  to  agricultural  production  and  for  residential  and 
urban  development.  Typical  endangered  species  needing  these  types  of 
areas  are  king  rails,  spotted  turtles,  and  blue-spotted  and  four-toed 
salamanders. 

3.  Contamination  by  chemicals.  Several  pesticides  such  as  DDT 
and  dleldrin  and  industrial  chemicals  such  as  polychlorinated  biphe¬ 
nyls  (PCB's)  have  been  important  causes  of  reproductive  failure  in 
Ohio  bald  eagles.  The  sharp-shinned  hawk  is  another  endangered  spe¬ 
cies  affected  by  these  types  of  chemicals. 

(d)  Wetlands  -  A  preliminary  survey  of  the  wetland  area  was  con¬ 
ducted  by  Corps  biologists  on  30-31  May  1979.  The  purpose  of  the 
survey  was  to  define  the  major  habitats  in  and  around  the  wetland, 
and  to  describe  the  vegetation  characteristic  of  the  major  habitat 
types.  The  following  information  is  based  on  a  subjective  evaluation 
of  the  site,  but  nevertheless  gives  an  accurate  account  of  the  bio¬ 
logical  resources  of  the  project  area.  A  total  of  12  habitat  types 
were  found  in  the  area  and  are  listed  as  follows: 

1.  Open  Water  (pond)  Habitat 

2.  Marsh  Habitat 

3.  Seasonally  Flooded  Woodland  Habitat 

4.  Wet  Meadow  Habitat 

5.  Terrestrial  Woody  Vegetation  -  Hardwood 

Forest  Habitat 

6.  Stream  Habitat  (Lotlc  &  Lentic) 

7.  Island  &  Peninsula  Habitat 

8.  Terrestrial  Shrubs  and  Herbaceous  Habitat 

9.  Creek  Habitat 

10.  Managed  Grassland  Habitat 

11.  Sand  Plain  Habitat 

12.  Lake  Habitat 

The  open  water  habitat  is  classified  as  the  pond  areas  (see  Plate  9 
In  Appendix  I),  with  a  very  sparse  cover  of  floating  aquatic  plants. 
Duckweed  and  Spatterdock  were  the  only  two  floating  aquatics  observed 
during  the  survey.  Water  clarity  in  the  ponds  was  very  poor,  prob¬ 
ably  due  to  the  high  amount  of  clay  particles  that  remain  in 
colloidal  suspension.  The  high  turbidity  in  the  two  ponds  probably 
accounts  for  the  limited  density  and  diversity  of  aquatic  plant  spe¬ 
cies.  The  vegetation  growing  just  above  water  level  around  the 
smaller  pond  can  be  characterized  as  a  narrow  fringe  of  robust 
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emergents  composed  of  Phragmites,  Sedges,  Rushes,  Cattail,  and 
various  less  dominant  species.  Farther  above  this  narrow  band  of 
vegetation  is  a  composition  of  shrubby  growth  consisting  generally  of 
Dogwood,  Staghorn  Sumac,  Cottonwood,  Arrowwood  Viburnum,  and 
Multiflora  Rose.  Plant  species  density  and  diversity  is  high,  with 
evidence  of  various  siiccesslonal  vegetat tonal  changes  occurring.  The 
vegetation  surrounding  the  larger  pond  exhibited  the  same  high  diver¬ 
sity  as  the  smaller  pond,  however,  species  structure  and  composition 
differed  significantly.  The  peninsula  or  projecting  island  of  the 
larger  pond  is  in  a  dynamic  intermediate  successional  stage.  This 
area  is  basically  an  entanglement  of  many  shrubs  and  vines  with  scat¬ 
tered  Cottonwoods  and  Willow.  A  rather  dense  stand  of  Jewelweed  was 
also  noted  as  a  major  dominant  ground  cover  on  the  peninsula.  The 
band  of  vegetation  surrounding  the  larger  pond  consists  of  a  sparse 
cover  of  Sedges,  Willows,  and  Rushes  at  water  line.  Above  water 
level,  many  species  of  forbs  and  assorted  grasses  occur.  Some  spe¬ 
cies  noted  in  high  numbers  were:  Sweet  Clover,  Wild  Strawberry, 
Dewberry,  Goldenrod,  Apple,  and  Dogwood.  Along  the  north  side  of  the 
pond  a  very  dense  cover  of  Arrowwood  Viburnum  interspersed  with  Sumac 
occurs,  with  Ash  being  the  overstory  species. 

The  marsh  habitat  consists  of  moderately  wet  areas  with  some  very 
shallow  open  water  pockets  and  numerous  interconnecting  channels 
characterized  by  monocotyledons  such  as  grasses  and  cattails. 

Species  composition  and  association  in  the  marsh  is  greatly 
Influenced  by  water  level  fluctuations.  The  degree  of  wetness 
reflects  the  type  of  species  present  and  their  distribution  patterns. 
The  soil  moisture  content,  therefore,  appears  to  be  the  most  influen¬ 
tial  factor  in  the  vegetatlonal  composition  of  the  area.  In  addi¬ 
tion,  many  of  these  plants  are  modifying  their  own  environment  by 
such  biological  processes  as  growth  and  decomposition,  which  can 
account  for  vegetatlonal  changes  that  occur.  The  interdispersion  of 
plants  and  the  interconnecting  water  channels  throughout  the  marsh  is 
extremely  important  for  the  life  support  of  many  animals  that  utilize 
the  area. 

The  seasonally  flooded  woodland  habitat  is  located  to  the  south  of 
the  study  area  and  has  the  general  appearance  of  being  swamp-like. 

The  area  is  rather  unique  in  that  White  Ash  is  the  dominant  overstory 
with  Dogwood  comprising  a  very  dense  understory  and  Spatterdock 
forming  a  thick  mat  over  the  water  surface.  Since  the  area  was 
extremely  difficult  to  walk  through,  all  observations  of  the  habitat 
were  made  at  the  edge. 

The  stream  habitat  in  the  study  area  is  classified  as  having  both 
fast-moving  and  sluggish  water.  The  southern  portion  of  the  site  has 
a  relatively  fast-flowing  stream  with  a  small  population  of  fish  and 
many  other  aquatic  organisms.  This  lotic  environment  eventually  fans 
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out  to  an  environment  where  a  portion  of  the  marsh  habitat  with  its 
interconnecting  channels  of  slow-moving  water  can  be  found.  The  bot¬ 
tom  is  very  soft  because  it  is  composed  of  rather  fine  particles. 

The  terrestrial  shrubs  and  herbaceous  habitat  is  dispersed  throughout 
the  entire  study  area  and  represents  different  successional  stages  in 
development.  The  area  around  the  outlet  end  of  the  marsh  is  domi¬ 
nated  by  Cottonwood  and  Willow  trees  with  dense  dumpings  of 
Blackberry  and  Honeysuckle.  A  rather  large  patch  of  Horsetail  was 
found  near  the  outlet  end  with  other  dumpings  of  assorted  grasses. 
Where  the  outer  fringes  of  the  marsh  join  the  terrestrial  woody 
herbaceous  habitat,  many  Iris  plants  could  be  found. 

At  the  time  of  the  survey,  the  outlet  end  of  the  wetland  was  open  to 
the  lake,  and  a  relatively  fast  flow  of  water  was  moving  out  of  the 
marsh.  From  general  observations  of  the  area,  it  is  apparent  that 
the  wetland  is  functioning  like  a  sponge,  holding  large  amounts  of 
water  and  probably  retaining  many  nutrients  as  well.  It  is  quite 
probable  that  the  wetland  is  acting  as  a  filter  to  cleanse  the  upper 
watershed  water  before  discharging  it  into  the  lake. 

The  wet  meadow  habitat  located  to  the  west  of  the  parking  lot  sur¬ 
rounds  the  smaller  marsh-like  pond.  Dominant  species  in  this  area 
are  Verrain,  Rushes,  Sedges,  and  Goldenrod.  Here  again,  soil  mois¬ 
ture  seems  to  be  the  influential  factor  in  the  distribution  of  these 
plant  species.  The  wet  meadow  habitat  blends  into  the  managed  grass¬ 
land  which  is  composed  of  an  almost  homogeneous  stand  of  Tall  Fescue. 

An  advancing  climax  hardwood  forest  surrounds  most  of  the  wetland  and 
adds  diversity  to  the  area.  No  survey  was  made  of  the  hardwood 
forest.  Many  species  of  birds  were  noted  on  the  fringes  of  the 
woodland  and  in  the  marsh  complex  itslf.  Some  of  the  birds  observed 
are  listed  as  follows :  Red-winged  Blackbird,  Field  Sparrow,  Song 
Sparrow,  Yellow-shafted  Flicker,  Great  Blue  Heron,  Yellow  Warbler, 
Canada  Goose,  Vulture,  and  Catbird.  A  rather  large  population  of 
Red-winged  Blackbirds  were  observed  in  the  marsh  areas,  especially  in 
the  Cattails. 

The  sand  plain  habitat  is  the  beach  area  along  Lake  Erie.  Some  vege¬ 
tation  exists  in  this  dry  habitat,  although  most  species  are  confined 
to  the  uppermost  part  of  the  beach.  Sea  Rocket,  a  water-dispersed 
plant,  was  found  growing  in  this  sand  habitat. 

In  summary,  it  would  appear  that  the  interdispersion  and  juxtaposi¬ 
tion  of  these  habitat  types  are  the  key  factors  in  the  rich  diversity 
of  life  in  this  area.  Loss  of  wetland  areas  and  swamp  forests, 
particularly  along  Lake  Erie  has  been  identified  as  a  major  contem¬ 
porary  environmental  problem.  The  indirect  environmental  effects  of 
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a  boat  harbor  in  this  area  would  need  to  be  evaluated  more  closely 
because  of  the  unique  and  critical  habitats  that  exist  in  the  area 


Human  Environment 

(1)  Land  Use  -  Geneva  and  Geneva-on-the-Lake  are  primarily  resi¬ 
dential  communities  with  many  summer  cottages.  Geneva-on-the-Lake  is 
also  a  summer  resort  area.  Many  small  shops,  restaurants,  motels, 
and  rented  cottages  are  located  along  Ohio  Route  531,  east  of  the 
State  Park.  The  villages  and  the  park  cater  to  a  large  volume  of 
transient  vacationers  who  generally  remain  in  the  area  for  one  to  two 
weeks.  Additional  persons  visit  the  area  on  weekends  and  holidays. 

Major  land  use  in  Ashtabula  County  remains  agricultural-rural.  In 
1971,  92. A  percent  of  all  land  use  was  agricultural-rural;  in  1977  it 
declined  to  89.4  percent.  Plate  10  depicts  a  generalized  land  use 
map  for  Ashtabula  County  (1977)  provided  by  the  Ashtabula  County 
Planning  Commission  in  a  publication  titled  "Ashtabula  County  Land 
Use,  1977." 

(2)  Demography  -  According  to  1970  U.S.  Census  data,  the  city  of 
Geneva  had  a  population  of  6,449,  while  the  village  of  Geneva-on-the- 
Lake  had  a  population  of  877.  The  1970  population  of  Ashtabula 
County  was  98,237,  an  increase  of  5.6  percent  since  I960.  Ashtabula 
County  has  shown  consistent  population  gains  over  the  past  three 
decades,  achieving  its  highest  historical  population  in  1970.  How¬ 
ever,  its  current  growth  rate  is  just  slightly  more  than  half  the 
Ohio  average  of  9.8  percent,  a  tre'  1  influenced  by  a  net  outward 
migration  of  3.5  percent,  which  is  almost  three  times  the  State 
average.  The  age  distribution  and  sex  ratio  in  Ashtabula  County  are 
comparable  to  those  of  Ohio,  with  n  slightly  higher  percentage  of  its 
population  over  65  years  of  age  (10.2  versus  9.4  percent).  According 
to  a  1972  report  by  the  Ashtabula  County  Planning  Commission,  the 
future  population  of  Ashtabula  County  is  projected  to  be  111,743  in 
1980,  126,826  in  1990,  and  135,520  in  the  year  2000,  a  41  percent  net 
increase  over  the  next  three  decades. 

Ashtabula  County  has  a  small,  non-white  population  of  2,818  or  2.9 
percent  of  the  total  population.  Approximately  16  percent  of  the 
county's  population  is  of  foreign  stock,  while  Ohio  as  a  whole  has  a 
lower  proportion  of  foreign  stock  at  12.3  percent. 

(3)  Housing  and  Structures  -  As  of  1970,  housing  units  in 
Ashtaula  County  totaled  33,835.  Of  these,  23,250  were  listed  as 
owner-occupied,  with  a  1970  median  value  of  $14,000.  The  city  of 
Geneva  had  a  total  of  1,979  housing  units  as  of  1970,  of  which  1,352 
were  occupied  by  their  owners.  Median  price  asked  for  housing  in 
Geneva  in  1970  was  a  very  low  $9,400,  indicating  a  depressed  housing 
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market  in  the  city.  Due  to  the  small  size  of  the  village  of  Geneva- 
on-the-Lake,  specific  housing  statistics  are  not  readily  available. 
Conversations  with  the  village's  Chamber  of  Commerce  indicate  that 
although  much  of  the  housing  in  the  area  is  of  relatively  poor 
quality  for  use  as  year-round  residences,  housing  is  generally  in 
short  supply  due  to  a  large  increase  in  population  (estimated  at 
about  50  percent)  over  the  past  three  years.  Many  of  these  housing 
units  were  originally  intended  as  primarily  summer  residences  or  cot¬ 
tages. 

(4)  Business  and  Industry  -  The  city  of  Geneva,  as  of  1972,  had 
126  retail  establishments  with  total  sales  in  excess  of  $27,000,000. 
Of  these,  over  half  were  listed  as  sole  proprietorships.  According 
to  the  Geneva  City  Manager's  Office,  the  single  largest  employer  in 
Geneva  is  the  True  Temper  Corporation,  which  manufactures  sporting 
goods  and  accessories  and  employs  several  hundred  workers.  Remaining 
businesses  in  the  area  are  relatively  small,  employing  less  than  50 
workers  each. 

Information  supplied  by  the  Chamber  of  Commerce  in  Geneva-on-the-Lake 
indicates  that  the  major  industry  in  that  area  is  tourism,  including 
cabin  rental,  boat  and  equipment  sales  and  rentals,  and  related 
businesses. 

(5)  Employment  and  Income  -  As  of  1970,  employed  persons  16 
years  old  and  over  in  Ashtabula  County  totaled  36,562,  including 
12,650  female  employees.  Employed  persons  classified  as  operatives 
comprised  the  single  largest  occupation  group  in  the  county,  totaling 
8,203,  followed  by  craftsmen  and  foremen  (6,223),  clerical  and 
kindred  workers  (4,645),  service  workers  (3,772),  professional  and 
technical  workers  (3,680),  managers  and  administrators  (2,902),  and 
sales  workers  (2,155). 

As  of  1969,  median  income  for  males  16  years  and  over  with  earnings 
was  $8,150,  while  median  income  for  females  in  the  same  cateogry  was 
$3,388.  Those  employees  classified  as  professional,  managerial,  and 
kindred  workers  in  Ashtabula  County  had,  as  a  group,  the  highest 
median  income  at  $9,837,  followed  by  craftsmen  and  foremen  ($8,983), 
operatives  ($7,718),  and  laborers  ($5,722). 

The  unemployment  rate  in  Ashtabula  County,  as  of  1970,  was  approxi¬ 
mately  4.0  percent,  or  just  slightly  higher  than  the  3.9  percent 
unemployment  rate  for  the  entire  State  of  Ohio. 

(6)  Transportation  -  Geneva-on-the-Lake  and  Geneva  State  Park  are 
readily  accessible  from  the  south  by  State  Route  534,  which  joins 
U.S.  Route  20  and  Interstate  Route  90  to  the  south,  and  from  the  east 
on  State  Route  531,  which  has  connections  with  State  Route  11  and 
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ll.S.  Route  20  to  the  east.  Interstate  90  and  U.S.  Route  20  both  run 
pener.il Iv  east  and  west  and  have  connections  with  major  urban  areas 
Including,  Cleveland  to  the  west  and  Erie  and  Buffalo  to  the  east. 
State  Route  11  is  a  divided  highway  which  runs  generally  north  and 
south  and  joins  other  major  htphwavs  and  the  city  of  Youngstown  to 
tiie  south. 

(7)  Utilities  -  The  Cleveland  Electric  Illuminating  Company 
supplies  electricity  to  both  Ceneva  and  Geneva-on-the-Lake,  and  the 
East  Ohio  Gas  Company  is  responsible  for  natural  gas  distribution  in 
both  communities.  In  addition,  both  communities  have  their  own  self- 
contained  sewage  treatment  plants. 

Water  service  is  supplied  to  both  Geneva  and  Geneva-on-the-Lake  by 
the  Ohio  Water  Service  Company.  The  company  has  one  intake  structure 
located  in  four  to  10  feet  of  water  about  1 ,250  feet  from  the  shore¬ 
line,  east  of  the  State  Park.  The  overall  availability  of  ground- 
water  in  Ashtabula  County  is  very  limited.  Yields  are  generally 
never  greater  than  around  five  gpm,  even  though  the  county  has  at 
least  1,900  logged  wells. 

The  Western  Reserve  Telephone  Company  provides  local  service  to  area 
residents,  while  the  Ohio  BelL  System  handles  long  distance  telephone 
operat ions . 

(8)  Recreational  Resources  -  Geneva  State  Park  is  located  at  the 
northwestern  corner  of  Ashtabula  County,  approximately  44  miles  east 
of  Cleveland  and  2b  miles  west  of  the  Ohio-Pennsylvania  border.  The 
park  is  a  State-owned  property  administered  by  the  Ohio  Department  of 
Natural  Resources  (ODNR),  Division  of  Parks  and  Recreation.  The  park 
has  about  1-1/2  miles  of  shoreline  along  Lake  Erie.  In  addition  to 
the  facilities  within  the  park,  there  are  several  golf  courses, 
camping  areas,  and  other  recreational  areas  located  nearby.  The  park 
is  easily  accessible  from  Interstate  90  and  State  Route  534  through 
the  town  of  Geneva  and  the  village  of  Geneva-on-the-Lake. 

The  Ohio  Department  of  Natural  Resources  has  developed  a  master  plan 
for  development  of  Geneva  State  Park.  This  plan  includes  extensive 
campgrounds,  a  small-boat  harbor,  a  nature  center,  hiking  trails,  and 
bathing  and  parking  facilities,  as  shown  on  Plate  2,  all  of  which 
will  add  considerably  to  the  park's  value  as  a  prime  recreational 
resource.  The  closest  public  recreational  beaches  to  Geneva  State 
Park  are  at  Ashtabula,  OH,  which  is  located  approximately  12  miles  to 
the  cast,  at  Presque  Isle  Peninsula  in  Erie,  PA,  located  about  44 
miles  to  the  east,  and  at  Headlands  State  Park  in  Mentor,  OH,  which 
is  approximately  18  miles  to  the  west.  According  to  ODNR's 
"Statewide  Plan  for  Outdoor  Recreation  in  Ohio,  1971-1977,”  there  are 
approximately  800  boat  slips  available  in  the  area  surrounding 
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Geneva-on- the-Lake .  Of  these,  300  are  located  at  Conneaut,  OR,  which 
is  approximately  20  miles  to  the  east,  and  approximately  500  are 
located  at  Ashtabula,  OH,  and  vicinity,  12  miles  to  the  east;  as  shown 
on  Plate  11. 

Attendance  figures  furnished  by  the  0DNR  indicate  that  peak  attend¬ 
ance  at  Geneva  State  Park  occurred  in  Fiscal  Year  1976  with  a  total 
attendance  of  213,116.  Figures  since  1973  show  a  dramatic  decrease 
in  numbers  of  recreators  engaged  in  swimming  activities,  down  from  a 
high  of  41,128  in  1973  to  4,632  in  1975.  However,  1976  showed  an 
equally  dramatic  increase  in  swimming  recreators  totaling  20,387; 
more  than  quadrupling  the  1975  figure.  It  is  postulated  that  the 
decrease  in  swimming  recreators  is  a  result  of  the  loss  of  the  beach 
area  caused  by  high  lake  levels  on  Lake  Erie  since  1973. 

(9)  Cultural  Resources  -  In  order  to  assess  the  impact  of  this 
project  on  known  cultural  resources,  the  National  Register  of 
Historic  Places  (NRHP)  dated  6  February  1979  and  all  subsequent  revi¬ 
sions  through  17  July  1979,  were  consulted.  There  are  no  sites 
listed  on  or  determined  eligible  for  inclusion  on  the  National 
Register.  The  area  representative  of  the  Ohio  State  Historic 
Preservation  Officer  commented  in  a  letter  dated  3  November  1979, 
that  while  there  are  no  known  cultural  resource  sites  recorded  within 
the  proposed  project  area,  a  reconnaissance  level  survey  is  recom¬ 
mended.  In  addition,  a  cursory  survey  of  the  area  was  conducted  by 
the  archaeologist  on  staff  at  the  Buffalo  District  on  6  June  1979. 
While  no  evidence  of  cultural  resources  was  discovered,  the  great 
environmental  diversity  of  the  area  and  its  proximity  to  Cowles 
Creek,  make  it  highly  probable  that  archaeological  sites  exist  within 
the  project  area. 

PROBLEMS,  KLEDS,  AND  OPPORTUNITIES 
Recreational  Small-Boat  Needs 


In  its  present  condition,  Geneva  State  Park  offers  no  recreational 
facilities  for  boaters  who  desire  to  use  Lake  Erie.  The  closest 
facilities  are  located  in  Ashtabula  Harbor,  OH,  approximately  12 
miles  to  the  east  and  in  Fairport  Harbor,  OH,  approximately  17  miles 
to  the  west.  However,  the  existing  facilities  for  recreational 
boating  at  these  two  harbors  are  currently  utilized  to  full  capacity 
with  long  waiting  lists  for  permanent  dock  space. 

The  Ohio  Department  of  Natural  Resources  has  stated  that  they  con¬ 
sider  development  of  a  small-boat  harbor  facility  at  Geneva  State 
Park  Imperative  to  promoting  optimum  use  of  the  park  and  to 
satisfying  the  large-scale  demand  of  prospective  and  existing  small- 
boat  owners  in  the  northeast  section  of  the  State  of  Ohio.  They  have 
also  stated  that  this  project  is  one  of  the  top  priorities  of  their 
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department  and  they  have  spent  considerable  time  and  effort  in  peti¬ 
tioning  Congress  to  appropriate  the  necessary  funding  to  initiate 
this  Phase  I  CDM  study. 

At  the  Initial  public  meeting  for  this  study  on  22  March  1978,  local 
interests  expressed  their  desires  for  a  small-boat  harbor  at  Ceneva 
State  Park  and  requested  that  construction  of  this  project  be  under¬ 
taken  at  the  earliest  possible  time.  They  stated  that  there  is  pres¬ 
ently  an  unfulfilled  demand  for  additional  permanent  mooring 
facilities  in  the  area  and  for  additional  public  launching  facili¬ 
ties.  They  consider  Geneva  State  Park  as  an  ideal  location  for  a 
small-boat  harbor  to  satisfy  this  demand  because  of  its  quiet 
setting,  away  from  the  commercial  shipping  activities  of  the  other 
harbors  in  the  area.  Local  interests  also  stated  that  they  consider 
a  small-boat  harbor  at  Ceneva  State  Park  a  prerequisite  to  attracting 
tourists  and  travelers  to  their  resort  area  and,  thus,  enhance  the 
area  economy. 

As  part  of  this  Stage  2  planning  effort,  Buffalo  District  personnel 
conducted  a  regional  hoating  demand  analysis  to  forecast  existing  and 
future  demand  for  permanent  boat  moorings  and  trai lered-boat 
launching  facilities  in  the  Ashtabula  County  area.  This  demand  fore¬ 
cast  was  developed  by  a  multi-step  process  which  analyzed  various 
current  and  projected  socioeconomic  variables  (such  as  income  level, 
household  size,  leisure  time,  and  population,)  travel  time  and  alter¬ 
nate  site  factors  to  arrive  at  peak-day  participation  rates  for 
boating  in  Ashtabula  County.  These  participation  rates  were  pro¬ 
jected  to  the  year  2030  in  10-year  intervals.  The  participation 
rates  were  then  converted  to  number  of  boats  based  on  a  2.46  persons 
per  boat  conversion  rate.  The  number  of  boats  that  would  require 
permanent  moorings  and  the  number  of  boats  that  would  be  trailered 
was  then  determined  by  assuming  that  90  percent  of  all  boats  under  16 
feet  in  length  would  be  trailered  (the  number  of  boats  under  16  feet 
in  length  was  determined  based  on  the  percentage  of  boats  currently 
registered  in  the  State  of  Ohio  which  are  under  16  feet.)  The  final 
step  was  to  determine  the  number  of  boats  which  would  use  Lake  Erie 
facilities  and  what  boats  would  use  inland  facilities  based  on  the 
existing  proportion  of  facilities  in  the  county.  A  detailed  descrip¬ 
tion  of  this  procedure  is  included  in  Appendix  D,  "Economic  Evaluation. 

The  results  of  the  regional  boating  demand  analysis  are  presented  in 
Tables  B3  and  B4 .  These  tables  do  not  include  the  effects  of  the 
proposed  U.  S.  Steel  plant  at  Conneaut,  OH,  since  it  is  not  known  at 
this  time  whether  or  not  this  plant  will  be  built.  As  discussed  in 
Appendix  D,  a  second  demand  forecast  was  developed  based  on  the 
assumption  that  the  plant  would  be  built.  In  general,  this  new 
demand  forecast  Indicated  greater  demand  for  permanent  moorings  and 
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Table  B3  -  Demand  for  Permanent  Moorings  on  Lake  Erie  in 
Ashtabula  County  for  Scenario  1  Jt7 


Year 

Power  Boats 

Sail  Boats 

Total 

1970 

800 

130 

930 

1980 

960 

150 

1,110 

1990 

1,100 

190 

1,290 

2000 

1,200 

210 

1,410 

2010 

1,300 

250 

1,550 

2020 

1,390 

270 

1,660 

2030 

1,460 

290 

1,750 

1/  Does  not  include  the  effects  of  the  proposed  U.  S.  Steel  plant 


at  Conneaut,  OH. 


Table  B4  -  Demand  for  Peak-Day  Trailered  Boat  Launchings  on 
Lake  Erie  in  Ashtabula  County  for  Scenario  1  2/ 


Year 

Power  Boats 

Sail  Boats 

Total 

1970 

1,450 

230 

1,680 

1980 

1,720 

280 

2,000 

1990 

1,980 

330 

2,310 

2000 

2,150 

390 

2,540 

2010 

2,350 

430 

2,780 

2020 

2,500 

470 

2,970 

2030 

2,660 

510 

3,170 

17  Does  not  include  the  effects  of  the  proposed  U.  S.  Steel  plant 


at  Conneaut,  OH. 


peak-day  launchings  with  the  proposed  plant  when  compared  to  con¬ 
ditions  without  the  plant.  However,  for  this  Stage  2  report  the 
effects  of  the  proposed  steel  plant  will  not  he  considered. 

The  demand  forecasts  presented  In  Tables  B3  and  B4  must  be  compared 
to  the  existing  supply  in  Ashtabula  County  along  the  Lake  Erie  shore¬ 
line.  At  the  present  time,  there  are  approximately  800  permanent 
mooring  spaces  and  14  launch  ramps  with  a  peak-day  capacity  of  360 
launchings  in  the  area.  As  can  he  inferred  from  the  demand  fore¬ 
casts,  these  facilities  are  currently  used  to  capacity.  The  tables 
also  Indicate  that  an  appreciable  demand  for  additional  boat 
launching  facilities  and  permanent  berths  exists  in  the  Ashtabula 
County  area. 

Public  Safety 


Hazards  to  small-boat  navigation  exist  due  to  the  absence  of  a  harbor 
or  natural  shelter  in  the  29-mile  reach  of  Lake  Erie  between 
Ashtabula  and  Falrport  Harbor.  Due  to  the  rapid  generation  of  heavy 
wave  action  on  this  relatively  shallow  lake,  small  boats  cruising  in 
this  unprotected  area  may  have  too  great  a  distance  to  travel  to 
safety.  This  problem  becomes  more  critical  with  each  passing  year  as 
more  and  more  recreational  craft  take  to  Lake  Erie. 

Public  sentiment  expressed  at  the  initial  public  meeting  for  this 
study  favored  construction  of  a  harbor-of-refuge  at  Geneva  State 
Park.  The  Ceneva-on-the-Lake  Fire  Pepartment  stated  that  they  con¬ 
sider  construction  of  a  harhor-of-refuge  essential  to  providing  the 
required  emergency  facilities  for  their  resort  area.  In  addition, 
the  Ohio  Department  of  Natural  Resources  has  stated  that  construction 
of  a  harbor-of-refuge  at  Geneva  State  Park  would  be  a  major  step  in 
completing  Ohio's  program  to  establish  a  harbor-of-refuge  at  least 
every  13  miles  along  the  Lake  Erie  shoreline. 

Recreational  Fishing  Needs 

At  the  initial  public  meeting  for  this  study  local  interests 
expressed  a  need  for  additional  recreational  fishing  facilities  along 
Lake  Erie.  As  part  of  this  Stage  2  study,  Buffalo  District  person¬ 
nel,  therefore,  conducted  a  regional  fishing  demand  analysis.  The 
same  procedure  used  to  estimate  regional  boating  demand  was  also  used 
to  estimate  regional  fishing  demand  except  that  participation  rates 
were  developed  for  peak-day  fishing  activities  instead  of  participa¬ 
tion  rates  for  boating.  A  description  of  this  procedure  is  included 
in  Appendix  D,  "Economic  Evaluation."  The  results  of  this  regional 
fishing  demand  analysis  are  presented  in  Table  B5. 
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The  State  of  Ohio,  In  their  197S  Statewide  Comprehensive  Outdoor 
Recreation  Plan  (SCORP),  estimates  the  existing  peak-day  capacity  in 
Ashtabula  County  along  Lake  Erie  as  2,400  fishing  activity  days.  As 
can  be  seen  from  Table  BS,  this  significantly  exceeds  the  demand 
determined  herein.  Therefore,  it  appears  that  additional  land-based 
fishing  facilities  are  not  warranted  for  the  Geneva  project.  Because 
of  the  apparent  conflict  between  the  results  of  the  regional  fishing 
demand  analysis  and  the  need  for  additional  recreational  fishing 
facilities  as  expressed  at  the  initial  public  meeting,  the  demand  ana¬ 
lysis  will  be  reevaluated  in  Stage  3.  If  the  reanalysis  shows  a  lack 
of  justification  for  breakwater  fishing,  that  purpose  will  be  elimi¬ 
nated  from  the  project. 


Table  BS  -  Demand  for  Peak-Day  Fishing  Activity  Days 
on  Lake  Erie  in  Ashtabula  County!.' 


Year 

Demand 

1970 

760 

1980 

930 

1990 

1,070 

2000 

1,200 

2010 

1,320 

2020 

1,430 

2030 

1,570 

T7  Does  not  Include  the  effects  of  the  proposed  U.  S.  Steel  plant 
at  Conneaut,  OH. 

Shoreline  Erosion 


As  discussed  previously,  a  Reconnaissance  Report  on  Shoreline  Erosion 
of  Lake  Erie  at  Geneva  State  Park  identified  a  need  for  shoreline 
protective  works  at  Geneva  State  Park  due  to  shoreline  erosion. 
Although  this  Stage  2  investigation  did  not  consider  solutions  to 
this  shoreline  erosion  problem,  every  effort  was  made  to  minimize  the 
effects  of  the  harbor  alternatives  on  the  shoreline  processes.  As 
explained  in  Section  C  of  the  Main  Report,  this  included  incor¬ 
porating  a  sand  bypass  system  into  each  alternative  formulated. 
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PLANNING  CONSTRAINTS 


During  this  Stage  2  study  several  planning  constraints  were  Iden¬ 
tified  which  Impacted  on  the  formulation  of  alternative  plans  devel¬ 
oped  to  satisfy  the  water-related  needs  of  the  study  area.  These 
planning  constraints  included  the  following:  (1)  environmental 
constraints;  (2)  site  location;  (3)  top-of-rock;  and  (4)  harbor 
capacity.  These  constraints  are  reviewed  below. 

Environmental  Constraints 


As  stated  previously,  the  authorized  project  is  located  within  the 
boundaries  of  an  existing  wetland  area  and  its  modification  or  elimi¬ 
nation  poses  severe  environmental  concerns.  In  addition,  Executive 
Order  11990,  issued  24  May  1977,  has  placed  increased  emphasis  on 
preservation  of  wetlands.  This  Executive  Order  states  that:  ".  .  . 
Each  agency  shall  provide  leadership  and  shall  take  action  to  mini¬ 
mize  the  destruction,  loss,  or  degradation  of  wetlands,  and  to  pre¬ 
serve  and  enhance  the  natural  and  beneficial  values  of  wetlands  in 
carrying  out  the  agency's  responsibilities  for  .  .  .  providing 
Federally  undertaken,  financed,  or  assisted  construction  and  improve¬ 
ments  .  .  .  each  agency  shall  avoid  undertaking  or  providing 
assistance  for  new  construction  located  in  wetlands  unless  the  head 
of  the  agency  finds  (1)  that  there  is  no  practicable  alternative  to 
such  construction,  and  (2)  that  the  proposed  action  includes  all 
practicable  measures  to  minimize  harm  to  wetlands  which  may  result 
from  such  use.  In  making  this  finding  the  head  of  the  agency  may 
take  into  account  economic,  environmental,  and  other  pertinent  fac¬ 
tors  .  . 

The  U.  S.  Fish  and  Wildlife  Service  has  expressed  their  concern  over 
destruction  or  modification  of  the  existing  wetland  area.  At  the 
initial  workshop  meeting  for  this  study  on  15  December  1977  they 
stated  that  agency  would  oppose  any  project  that  destroys  the  wetland 
area,  but  that  they  would  consider  mitigation  measures.  They 
reemphasized  their  concern  over  destruction  of  the  existing  wetland 
area  in  their  preliminary  and  final  "Planning  Aid  Letter"  and  during 
their  review  of  the  alternatives  formulated  for  this  Stage  2  report. 

During  the  course  of  this  Stage  2  study  every  effort  was  made  to 
eliminate  or  reduce  the  impacts  of  the  formulated  alternatives  on  the 
existing  wetland  area.  As  discussed  in  Section  C  of  the  Main  Report 
(Formulation  of  Alternative  Plans),  alternatives  were  formulated  out¬ 
side  the  wetland  area  in  due  regard  to  the  other  planning  constraints 
as  discussed  below.  In  addition,  when  formulated  alternatives 
impacted  on  a  portion  of  the  wetland  area  every  effort  was  made  to 
minimize  this  impact. 
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For  all  plans  that  Impacted  on  a  portion  of  the  wetland  area  suitable 
mitigation  measures  were  considered  to  be  an  Integral  part  of  the 
plan.  However,  due  to  the  lack  of  current  biological  information  in 
the  study  area  a  specific  mitigation  plan  could  not  be  developed  for 
this  Stage  2  report.  (The  data  required  to  develop  a  suitable  miti¬ 
gation  plan  will  be  available  in  the  Fall  of  1979).  If  the  recom¬ 
mendation  of  this  report  is  to  continue  the  study  into  Stage  3 
planning  and  the  alternative  (or  alternatives)  selected  impact  on  a 
portion  of  the  wetland  area,  suitable  mitigation  measures  will  be 
incorporated  into  the  alternative  and  their  effectiveness  in  pre¬ 
serving  the  environment  will  be  assessed  in  the  Environmental  Impact 
Statement. 

Site  Location 


At  the  initial  workshop  meeting  for  this  study  on  15  December  1977, 
the  Ohio  Department  of  Natural  Resources,  the  local  sponsor  for  the 
project,  stated  that  they  were  opposed  to  acquiring  any  additional 
land  outside  the  boundaries  of  the  State  Park  for  a  small-boat  har¬ 
bor.  They  also  stated  that  due  to  existing  and  future  park  develop¬ 
ment,  the  only  area  available  for  a  small-boat  harbor  was  between 
Cowles  Creek  and  the  wetland  area.  Therefore,  with  the  exception  of 
a  possible  mitigation  site  at  Wheeler  Creek,  all  alternatives  for¬ 
mulated  for  this  Stage  2  report  were  limited  to  the  area  between 
Cowles  Creek  and  the  wetland  area  at  Geneva  State  Park. 

ODNR  also  voiced  its  opposition  to  disruption  of  any  existing  park 
facilities  such  as  the  parking  lot  and  the  pedestrian  foot  bridge 
crossing  Cowles  Creek  and  any  interference  with  the  access  to  the 
existing  bathhouse  due  to  construction  of  a  small-boat  harbor.  It 
was  not  possible,  however,  to  formulate  a  harbor  alternative  that  did 
not  Impact  on  either  the  existing  wetland  area  or  the  existing  park 
facilities  in  the  area  identified  by  ODNR  for  the  small-boat  harbor 
site.  Therefore,  for  this  Stage  2  report,  various  alternatives  were 
formulated  that  had  varying  degrees  of  impact  on  the  wetland  area  and 
on  the  existing  park  facilities  in  order  that  a  compromise  solution 
would  be  identified  which  had  the  least  environmental  impact  while 
avoiding  major  disruption  to  existing  park  facilities. 

Top-of-Rock 

The  final  location,  size,  and  shape  of  a  small-boat  harbor  at  Geneva 
State  Park  will  be  highly  dependent  on  the  location  of  top-of-rock 
which  is  near  the  earth's  surface  in  much  of  the  area.  The  location 
of  the  authorized  project  was  chosen  to  minimize  the  amount  of  rock 
excavation  and  consequently  minimize  the  construction  cost  of  the 
project.  Rock  probings  Indicated  that  the  authorized  project  could 
be  constructed  with  little  or  no  rock  excavation.  Any  alternative 
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location  to  the  authorized  project  location  must  also  minimize  the 
amount  of  rock  excavation  because  of  associated  high  construction 
costs  (rock  excavation  cost  approximately  $18.00/cy  and  earth  excava¬ 
tion  cost  approximately  $3.25/cy)  that  could  jeopardize  the  economic 
feasibility  of  a  small-boat  harbor  at  Geneva  State  Park. 

As  previously  discussed,  the  Corps  undertook  a  seismic  survey  of  the 
study  area  through  a  contract  with  Warren  George,  Inc.  of  Jersey 
City,  NJ,  and  a  bathymetricc  survey  of  the  offshore  area  bv  Buffalo 
District  personnel  to  establish  the  top-of-rock  profile  in  the  study 
area  (after  about  the  three-foot  contour,  top-of-rock  elevation  is  the 
same  as  the  depth  of  water.)  The  results  of  these  studies  are  pre¬ 
sented  in  Appendix  A,  "Geology,  Soils  and  Construction  Materials." 

In  general,  the  investigation  confirmed  the  results  of  the  boring 
program  completed  for  the  authorized  project  which  indicated  that  a 
trough  exists  in  the  bedrock  that  would  allow  a  harbor  to  be 
constructed  with  no  rock  excavation.  This  trough  runs  generally  east 
to  west  between  Cowles  Creek  and  the  large  pond  in  the  wetland  area 
(Pond  "A")  and  passes  through  the  north  half  of  the  existing  parking 
lot.  The  Investigations  also  indicated  that  there  are  two  areas 
where  the  eight-foot  contour  (the  required  depth  for  the  harbor 
entrance  channel)  dips  in  towards  shore:  (1)  opposite  Cowles  Creek; 
and  (2)  opposite  the  drainage  outlet  into  Lake  Erie  for  the  wetland 
area. 

In  order  to  avoid  extensive  rock  excavation,  the  alternatives  for¬ 
mulated  for  this  report  were  located  in  areas  where  the  seismic  sur¬ 
vey  Indicated  low  top-of-rock.  In  addition,  the  location  of  the 
entrance  channels  for  the  various  alternatives  were  selected  where 
the  eight-foot  contour  dipped  in  towards  shore. 

Harbor  Capacity 


The  authorized  small-boat  harbor  at  Geneva  State  Park  would  provide 
mooring  space  for  approximately  400  boats.  Due  to  the  large-scale 
demand  for  permanent  mooring  space  in  Ashtabula  County,  however,  the 
possibility  of  increasing  the  size  of  the  harbor  was  discussed  with 
ODNR  at  the  18  January  1979  workshop  meeting  (minutes  of  this  meeting 
are  provided  as  Exhibit  F-2  in  Appendix  F.)  At  this  meeting  ODNR 
stated  that  they  wanted  to  limit  the  size  of  the  small-boat  harbor  at 
Geneva  State  Park  to  400  boats.  Therefore,  for  this  Stage  2,  report 
the  alternative  harbor  layouts  investigated  will  provide  sufficient 
mooring  area  to  accommodate  only  400  boats.  Most  recently  by  letter 
dated  17  July  1979  (see  Exhibit  E-10  of  Appendix  E),  ODNR  has  indi¬ 
cated  a  preference  for  a  300  or  360-boat  facility.  Appropriate  modi¬ 
fications  to  the  400-boat  facility  and  reevaluation  of  project 
economics  will  be  made  in  Stage  3  based  on  further  discussions  with 
ODNR. 
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The  expected  fleet  mix  for  a  400-boat  harbor  facility  at  Geneva  State 
Park  is  shown  in  Table  B6.  This  fleet  mix  was  generated  based  on 
existing  boating  registration  statistics  in  the  State  of  Ohio  modified 
to  account  for  future  competition  for  berths  in  the  region.  A 
detailed  description  of  this  procedure  is  provided  in  Appendix  D, 

" Economic  Evaluation.”  The  expected  fleet  mix  was  used  to  size  the 
required  mooring  area  and  new  harbor  facilities  and  to  estimate  the 
benefits  that  would  accrue  due  to  construction  of  a  small-boat  harbor. 

Table  B6  -  Expected  Fleet  Mix  at  Geneva  State  Parki/ 


Type  of  Craft 

Length 

(feet) 

Number 

of 

Boats 

Outboards 

16 

29 

Outboards 

16-25 

12 

Inboards 

16-25 

53 

Cruisers 

16-25 

27 

Cruisers 

26-39 

185 

Cruisers 

40-64 

31 

Sailboats 

16 

5 

Sailboats 

16-25 

5 

Auxiliary  Sailboats 

16-25 

6 

Auxiliary  Sailboats 

26-39 

37 

Auxiliary  Sailboats 

40-64 

6 

Transient  Boats 

- 

_ 4 

Total 

400 

T7  Does  not  include  the  effects  of  the  proposed  U.  S.  Steel  plant 
at  Conneaut,  OH. 


NATIONAL  OBJECTIVES 

Current  Federal  policy,  as  developed  by  the  President's  Water 
Resources  Council,  requires  that  the  alternative  water  and  related 
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resource  plans  be  formulated  in  accordance  with  the  national  objec¬ 
tives  of  National  Economic  Development  (NED)  and  Environmental 
Quatity  (EQ).  Therefore,  in  accordance  with  the  guidance  established 
in  Engineering  Regulation  1105-2-200,  Muitiobjective  Planning 
Framework,"  dated  10  November  1975,  this  study  will  be  consistent 
with  the  planning  requirements  of  the  Water  Resources  Council 
"Principles  and  Standards’ ( P&S)  and  related  policies.  In  accom- 
lishing  the  study,  equal  consideration  will  be  given  to  the  P&S 
objectives  of  NED  and  EQ  described  below: 

National  Economic  Development  (NED)  -  National  Economic 
Development  is  achieved  by  increasing  the  value  of  the  nation's  out¬ 
put  of  goods  and  services  and  improving  economic  efficiency. 

Environmental  Quality  (EQ)  -  Environmental  Quality  is  achieved 
by  the  management,  conservation,  preservation,  creation,  restoration, 
or  improvement  of  the  quality  of  certain  natural  and  cultural 
resources  and  ecological  systems. 

SPECIFIC  PLANNING  OBJECTIVES 

Specific  planning  objectives  are  the  National,  State,  and  local  water 
and  related  land  resources  management  needs  (opportunities  and 
problems)  specific  to  a  study  area  that  can  be  addressed  to  enhance 
National  Economic  Development  and  Environmental  Quality.  Based  on  a 
review  of  the  directives  established  by  the  authorizing  resolutions 
for  a  small-boat  harbor  and  harbor-of-ref uge  at  Geneva  State  Park, 
previous  reports  for  the  area,  statements  by  individuals  in  the  pri¬ 
vate  sector,  input  from  officials  at  many  levels  of  government  and  an 
analysis  of  the  problems  and  needs  of  the  study  area,  as  discussed  pre¬ 
viously,  the  specific  planning  objectives  for  the  Geneva-on-the-Lake 
Small-Boat  Harbor  project  that  have  been  identified  are  as  follows: 

a.  Appreciable  recreational  boating  demand  exists  in  the  area 
which  is  presently  unfulfilled  due  to  a  lack  of  adequate  harbor 
facilities.  Therefore,  one  objective  of  this  study  will  be  to  pro¬ 
vide  a  recreational  harbor  facility  for  shallow  draft  recreational 
craft  which  will  also  enhance  the  development  of  the  existing  State 
park  at  Geneva-on-the-Lake. 

b.  Hazards  to  small-boat  navigation  exist  due  to  the  absence  of 
a  harbor  or  natural  shelter  in  the  29-mile  reach  of  Lake  Erie  between 
Ashtabula  Harbor  and  Fairport  Harbor.  The  need  for  a  harbor-of- 
refuge  facility  becomes  more  critical  with  each  passing  year  as  more 
and  more  recreational  craft  take  to  Lake  Erie.  Therefore,  the  second 
objective  of  this  study  will  be  to  provide  a  harbor-of-refuge  for 
light-draft  recreational  craft  between  these  two  Federally  improved 
deep-draft  harbors. 


44 


c.  Due  to  the  State  Park's  location  near  good  recreational 
fishing  areas  of  Lake  Erie,  local  Interests  state  that  appreciable 
recreational  fishing  needs  exist  in  the  area.  Therefore,  another 
objective  of  this  study  will  be  to  incorporate,  if  justified,  such 
facilities  in  the  project  as  are  necessary  to  aid  in  meeting  the 
land-based  recreational  fishing  needs  of  the  area.  This  need  could 
be  met,  for  example,  by  providing  access  onto  any  breakwaters  that 
may  be  constructed  for  the  small  boat  harbor. 

d.  Any  development  that  would  modify  the  existing  wetland  area 
within  the  State  Park  poses  severe  environmental  concerns. 

Therefore,  one  objective  of  this  study  will  be  to  minimize  or  elimi¬ 
nate  any  adverse  environmental  impacts  resulting  from  this  project  on 
the  wetland  area.  This  objective  could  be  met,  for  example,  by  relo¬ 
cating  the  authorized  harbor  project,  relocating  the  existing  wetland 
area,  or  increasing  the  quality  of  the  remaining  wetland  area  If  a 
portion  of  the  wetland  area  is  destroyed. 

e.  Any  development  that  disrupts  existing  park  facilities  poses 
severe  concerns  to  the  State  of  Ohio.  Therefore,  one  objective  of 
this  study  will  be  to  minimize  or  eliminate  any  adverse  Impact  on 
exisiting  park  facilities.  This  objective  could  be  met,  for  example, 
by  relocating  the  authorized  harbor  project  or  relocaitng  the 
existing  park  facilities. 

f.  The  maintenance  of  national  strength  and  satisfactory  levels 
of  living  will  be  achieved  by  increased  national  Income  and  produc¬ 
tivity.  Therefore,  one  objective  of  this  study  will  be  to  maintain 
or  improve  the  economic  status  of  the  area.  This  objective  will  be 
met  by  constructing  a  harbor  for  which  the  benefits  derived  from  the 
project  exceed  the  project  costs. 

g.  Previous  Corps  reports  have  indicated  the  need  for  shoreline 
protective  works  to  reduce  shoreline  erosion  at  Geneva  State  Park. 
Therefore,  another  objective  of  this  study  will  be  to  incorporate 
such  facilities  as  are  required  to  make  the  harbor  project  compa¬ 
tible  with  the  existing  and  future  shoreline  protective  works  at 
the  State  Park. 

CONDITIONS  IF  NO  FEDERAL  ACTION  TAKEN  (WITHOUT  PROJECT  CONDITIONS) 

In  any  formulation  there  is  always  the  basic  question  of  "is  there  a 
Justified  need  for  change."  Therefore,  the  conditions  that  wuld 
exist  if  no  Federal  action  were  taken  was  Investigated  for  this  Stage 
2  report.  Besides  answering  the  basic  question,  these  conditions 
will  also  provide  a  common  basis  for  comparing  alternative  plans  of 
improvement  as  discussed  in  Section  C  of  the  Main  Report. 
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As  a  result  of  no  action,  there  would  be  no  recreational  small-boat 
harbor  facilities  for  local  craft  or  a  harbor-of-refuge  for  transient 
boats  at  Geneva  State  Park  and  vicinity  since  no  other  public  agency 
or  private  developer  has  indicated  that  they  would  be  willing  or 
financially  able  to  provide  the  necessary  improvements.  Therefore, 
the  existing  and  future  large-scale  demand  for  permanent  mooring 
space  and  additional  launching  facilities  in  the  area  would  not  be 
fulfilled.  In  addition,  the  potential  for  damage  to  transient  boats 
and  loss  of  lives  will  continue  to  be  present  in  the  area  and  will 
Increase  in  time  as  more  and  more  boaters  take  to  Lake  Erie.  The 
local  resort  economy  will  also  be  thwarted  since  fewer  tourists  will 
be  attracted  to  the  area  and  the  required  supportive  facilities  such 
as  motels,  restaurants,  marine  supplies  stores,  entertainment,  etc., 
will  not  be  required.  No  development  would  also  not  aid  in  meeting 
the  demand  expressed  by  local  interests  for  additional  recreational 
fishing  facilities  in  the  area  since  the  breakwater  structures  would 
not  be  built.  In  addition,  the  existing  State  Park  would  not  realize 
its  full  investment  value  since  it  would  not  be  used  to  its  full 
potential  due  to  a  lack  of  boating  facilities. 

If  no  Federal  action  were  taken,  the  existing  environment  (including 
the  wetland  area)  would  not  be  disturbed.  It  is  also  quite  possible 
that,  in  the  absence  of  a  small-boat  harbor,  the  value  of  the 
wetlands  would  increase  as  wildlife  species,  which  are  sensitive  to 
disturbances  by  man,  infest  the  area.  In  addition,  there  would  be 
no  disturbance  of  the  other  existing  and  planned  park  development  or 
the  nearshore  littoral  processes. 


SECTION  C 
FORMULATION  OF 
ALTERNATIVE  PLANS 


This  section  of  the  Stage  2  report  provides:  a  brief  review  of  the 
alternatives  Investigated  during  the  survey  study;  subsequent  events 
that  necessitated  reformulation  of  the  authorized  plan  of 
Improvement;  the  formulation  methodology  used  in  this  Stage  2 
evaluation;  and  a  discussion  of  the  development  of  alternative  plans. 

PLAN  FORMULATION  RATIONALE 

Alternatives  Considered  in  the  Survey  Study 

The  survey  study,  as  reported  In  House  Document  91-402,  considered 
one  basic  plan  of  improvement  for  meeting  the  recreational  boating 
needs  at  Geneva-on- the-Lake •  This  plan,  shown  on  Plate  3  of 
Appendix  I,  is  described  in  Section  A,  preceding.  Although  minor 
variations  of  the  recommended  plan  were  considered  for  the  survey 
report,  no  other  alternative  plans  were  evaluated.  The  authorized 
plan  would  provide  a  marina  capacity  for  400  permanent-based  boats 
and  a  ramp  for  launching  trailer-drawn  boats. 

Need  for  Reformulation  of  Alternatives  (Reformulation  Phase  I  General 
Design  Memorandum) 

The  need  for  reformulating  the  authorized  project  is  discussed  in 
detail  in  Section  A.  In  summary,  post-survey  physical  changes  at  the 
project  site  (such  as  construction  of  a  parking  lot  and  expansion  of 
an  existing  wetland  area  resulting  from  the  parking  lot  construction) 
and  legislative  and  executive  actions  that  emphasize  preservation  of 
wetlands  and  the  preservation  and  enhancement  of  the  natural  and 
human  environment,  led  to  the  conclusion  that  reformulation  of  the 
authorized  project  is  required.  Approval  to  conduct  a  Reformulation 
Phase  I  General  Design  Memorandum  was  provided  on  8  February  1978 
(See  Exhibit  B-12  of  the  Plan  of  Study) . 

Stage  2  Reformulation 

The  objective  of  this  Stage  2  investigation  is  to  identify  the  best 
general  plan(s)  for  satisfying  the  recreational  boating  needs  at 
Geneva  State  Park  based  on  physical  constraints,  the  desires  and  pre¬ 
ferences  of  local  interests  for  recreational  boating,  and  consistent 
with  sound  engineering,  economic  and  environmental  principles.  In  this 
process,  an  iterative  procedure  that  provided  for  increased  levels 


of  refinement  In  design  and  critique  and  evaluation  by  the  principal 
study  participants  (l.e.  -  Corps  of  Engineers;  Ohio  Department  of 
Natural  Resources;  and  U.S.  Fish  and  Wildlife  Service)  was  used  to 
narrow  the  range  of  alternatives  to  carry  forward.  The  procedure 
also  allows  for  review  and  comments  by  the  general  public  at  Informal 
meetings,  workshops  and  public  meetings. 

Investigation  of  other  water  resources  problems  and  needs,  such  as 
other  types  of  recreation,  water  quality,  sedimentation,  erosion 
and/or  flooding,  is  limited  to  a  level  of  refinement  necessary  to  ade¬ 
quately  assess  potential  impacts  of  each  on  recreational  boating.  Of 
particular  Importance  at  Geneva  State  Park  Is  shoreline  erosion. 
Section  A  of  the  Main  Report  discusses  the  Shoreline  Erosion 
Demonstration  Project  and  a  Section  103  Shoreline  Erosion  Study  at 
Geneva  State  Park. 

GENERAL  FORMULATION  AND  EVALUATION  CRITERIA 

Federal  policy  on  multiobjective  planning,  derived  from  both  legisla¬ 
tive  and  executive  authorities,  establishes  and  defines  the  national 
objectives  for  water  resource  planning,  specifies  the  range  of 
impacts  that  must  be  assessed,  and  sets  forth  the  conditions  and  cri¬ 
teria  which  must  be  applied  when  evaluating  plans.  Plans  must  be 
formulated  to  meet  the  needs  of  the  area  with  due  regard  to  benefits 
and  costs,  both  tangible  and  intangible,  and  effects  on  the  ecology 
and  social  well-being  of  the  community. 

The  formulation  of  a  plan,  including  the  screening  of  alternatives, 
must  of  necessity  be  within  the  context  of  an  appropriate  framework 
and  set  of  criteria.  The  planning  framework  is  established  in  the 
Water  Resource  Council's  "Principles  and  Standards  for  Planning  Water 
and  Related  Land  Resources,"  which  requires  the  systematic  prepara¬ 
tion  and  evaluation  of  alternative  solutions  to  problems,  under  the 
objectives  of  National  Economic  Development  (NED)  and  Environmental 
Quality  (EQ).  The  process  also  requires  that  the  impacts  of  a  pro¬ 
posed  action  be  measured  and  the  results  displayed  or  accounted  for 
in  terms  of  contributons  to  four  accounts:  NED,  EQ,  Regional 
Development  (RD),  and  Social  Well-Being  (SWB).  The  formulation  pro¬ 
cess  must  be  conducted  without  bias  as  to  structural  and  non- 
structural  measures. 

Within  the  structure  of  the  overall  planning  framework  other  more 
specific  criteria  relative  to  general  policies,  technical  engi¬ 
neering,  economic  principles,  social  and  environmental  values  and 
local  conditions  must  be  established.  These  criteria,  noted  as 


"Technical,”  "Economic”  and  "Socio-economic  and  Environmental"  are 
listed  as  follow: 

Technical  Criteria 

a.  Design  wave  and  lake  level  should  be  based  on  the 
recreational  boating  season  which  is  assumed  to  extend  from  April  to 
November  on  Lake  Erie. 

b.  A  coincident  200-year  design  frequency,  using  the  20-year 
recurrence  significant  deep  water  wave  height  in  combination  with  the 
ten-year  lake  level,  should  be  used  for  design  of  structures. 

c.  Overtopping  of  protective  works  for  the  design  condition 
would  be  permitted  to  the  extent  that  the  residual  interior  wave 
shall  be  limited  to  a  height  consistent  with  safe  and  efficient 
operation  of  the  marina  facility. 

d.  Final  design  of  the  selected  plan  will  be  based  on  a  model 
study  to  be  performed  by  the  Waterways  Experiment  Station. 

e.  A  sand  bypass  system  will  be  incorporated  into  the  project  to 
compensate  for  down-drift  loss  of  beach-building  material  caused  by 
the  harbor  structures. 

Economic  Criteria 

a.  Tangible  benefits  should  exceed  project  economic  coats. 

b.  Each  separable  unit  of  improvement  or  purpose  should  provide 
benefits  at  least  equal  to  its  cost  unless  justifiable  on  a  non¬ 
economic  basis. 

c.  Each  plan,  as  ultimately  formulated,  should  provide  the  maxi¬ 
mum  net  benefits  possible  within  the  formulation  framework. 

d.  The  costs  for  alternative  plans  of  development  should  be 
based  on  preliminary  layouts,  estimates  of  quantities,  and  1979  unit 
prices. 


e.  The  benefits  and  costs  should  be  in  comparable  economic  terms 
to  the  fullest  extent  possible. 

f.  A  50-year  economic  life  and  6-7/8  percent  interest  rate  are 
used  for  the  economic  evaluation. 

g.  The  base  case  for  comparison  of  alternatives  plans  is  the 
"do-nothing"  (no-actlon)  plan. 
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Socio-economic  and  Environmental  Criteria 


The  criteria  for  socio-economic  and  environmental  consideration 
in  water  resource  planning  are  prescribed  by  the  National 
Environmental  Policy  Act  of  1969  (PL  91-190)  and  Section  122  of  the 
River  and  Harbor  Act  of  1970,  (PL  91-611).  These  criteria  prescribe 
that  all  significant  adverse  and  beneficial  economic ,  social,  and 
environmental  effects  of  planned  developments  be  considered  and  eval¬ 
uated  during  plan  formulation.  In  addition,  Executive  Order  11990 
dated  24  May  1977  directs  that  each  agency  shall  provide  leadership 
and  take  action  to  minimize  the  destruction,  loss  or  degradation  of 
wetlands  and  to  preserve  and  enhance  the  natural  and  beneficial 
values  of  wetlands. 

Design  and  Other  Considerations  for  Harbor  and  Marina  Layout 

Channels 

a.  Depth  of  Entrance  Channel 

1.  All-weather  Harbor:  8  feet  below  Low  Water  Datum 

(El.  568.6  on  1GLD-1955) 

2.  Fair-weather  Harbor:  6  feet  below  LWD. 

b.  Depth  of  Interior  Channels:  6  feet  below  LWD 

c.  Channel  widths:  Minimum  width  of  100  feet  for  entrance, 

and  interior  channels. 


Marina  Requirements 

a.  For  Stage  2  preliminary  design  purposes,  it  was  assumed  that 
approximately  1,000  square  feet  of  surface  area  would  be  required  per 
dockage  space.  This  Includes  the  area  needed  for  the  maneuvering 
area  and  access  channels  outside  the  Federal  channels. 

b.  For  this  analysis  it  was  assumed  that  the  marina  should  have 
a  400-slip  capacity  which  is  consistent  with  the  Ohio  Department  of 
Natural  Resources'  contemplated  recreational  boating  development  at 
Geneva  State  Park. 

Harbor  Location 

Locate  the  harbor  entrance  and  marina  to  take  advantage  of  areas 
where  bedrock  is  relatively  deep,  thereby  minimizing  expensive  rock 
excavation. 
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Support  Facilities 


For  Stage  2,  assume  that  two  launching  ramps  and  a  public  landing 
with  service  facilities  will  be  provided. 

Wave  Requirements 

a.  All-Weather  Harbor:  For  the  design  wave  condition,  break¬ 
waters  and  channels  will  be  designed  to  limit  wave  heights  to  three 
feet  in  the  entrance  channel  and  1  foot  in  the  mooring  area. 
Theoretical  wave  heights  will  be  validated  in  a  model  study  to  be 
initiated  in  Stage  3  of  the  Phase  I  and  completed  during  preparation 
of  the  Phase  II  General  Design  Memorandum. 

b.  Fair-Weather  Harbor:  Protective  works  shall  be  designed  to 
prevent  shoaling  In  the  entrance  channel  and  prevent  overtopping  by 
waves  up  to  three  feet  in  height. 

Slope  Protection 

a.  Vertical  Walls  -  A  reinforced  concrete  "L”  wall  was  assumed 
for  costing  purposes. 

b.  Slopes  -  Side  slopes  of  1V:3H  were  used,  and  riprap  protec¬ 
tion  would  be  provided  from  -6  feet  LWD  to  either  +6  or  +8  feet  LWD. 

Spoil  Disposal 

a.  For  this  study,  it  was  assumed  that  excavated  material  would 
be  placed  in  the  undeveloped  camping  area  at  the  west  end  of  the 
park. 

b.  Cost  estimates  are  based  on  trucking  to  the  disposal  site.  A 
sufficient  amount  of  contingency  and  cost  is  included  in  the  estimate 
for  landscaping  and  reseeding  the  area. 

Mitigation 

a.  Disruption  or  Loss  of  Wetlands  -  There  is  insufficient 
environmental  data  at  this  time  to  determine  the  need  for  mitigation 
or  the  type  of  mitigation  that  might  be  required.  Therefore,  plans 
or  costs  for  mitigation  are  not  included  in  the  estimates  for  this 
Stage  2  report.  Concepts  such  as  a  control  structure  to  maintain 
existing  water  levels  in  the  wetlands  and  planting  trees  between  the 
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m<irlna  and  wetlands  to  serve  as  a  sound  harrier  have  been  identified 
as  possible  methods  for  mitigation,  and  will  be  considered  in  Stage 
3,  as  appropriate. 

Cost-Shar i ng 

a.  General  Navigation  Features  -  First  costs  for  general  naviga¬ 
tion  features  such  as  breakwaters  and  entrance  and  interior  access 
channels  will  be  cost-shared  50  percent  Federal  and  50  percent  non- 
Federal.  Annual  maintenance  costs  and  aids  to  navigation  are  100 
percent  Federal. 

b.  Recreational  Breakwater  Fishing  -  First  costs  would  be  shared 
50  percent  Federal  and  50  percent  non-Federal,  and  annual  operation 
and  maintenance  costs  would  be  100  percent  non-Federal. 

c.  Support  Facilities  -  Support  facilities  such  as  excavation 
for  dockage  and  access  areas,  dock  construction,  construction  of  ser¬ 
vice  facilities  and  launching  ramps  are  100  percent  non-Federal. 

These  costs  are  considered  to  be  self-liquidating,  and,  therefore, 
are  not  included  in  determination  of  the  economic  viability  of  the 
plan. 

PLANS  OF  OTHF.RS 

Local  interests  at  Ashtabula  Harbor,  located  12  miles  to  the  east, 
are  actively  pursuing  similar  small-boat  harbor  development  at  that 
location.  The  small-boat  demand  analysis  (see  Appendix  D)  performed 
for  this  study  indicates  that  the  total  demand  for  the  area  is  about 
1  ,290  boats  in  1990.  With  about  800  berthing  spaces  available  at 
this  time,  the  excess  demand  in  the  short-term  would  be  490  spaces. 

If  the  facility  at  Geneva  State  Park  provides  for  400  of  these  spa¬ 
ces,  there  would  be  very  little  need  for  other  harbor  facilities  in 
the  area.  Buffalo  District  will  work  closely  with  affected  local  and 
State  officials  on  this  matter  in  Stage  3. 
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DEVELOPMENT  OF  ALTERNATIVE  PLANS  (Possible  Solutions) 


Within  the  prescribed  planning  framework  and  established  criteria, 
possible  solutions  were  identified  and  will  be  evaluated  in  a  three- 
stage  iterative  process  to  address  the  needs  of  the  study  area  and 
the  overall  planning  objectives.  Each  stage  includes  the  four  func¬ 
tional  planning  tasks  of  problem  Identification,  formulation  of 
alternatives,  impact  assessment  and  evaluation.  Each  stage  contains 
essentially  the  same  sequence  of  tasks  but  emphasis  shifted  as  the 
process  proceeded. 

This  document  reports  the  results  of  the  Stage  2  evaluation.  The 
level  of  study  performed  is  consistent  with  the  Stage  2  objective  of 
evaluating  a  broad  range  of  possible  solutions  and  identifying  the 
best  general  plan  (or  plans)  for  satisfying  the  recreational  boating 
needs  at  Geneva  State  Park. 

Geneva  State  Park  is  a  multi-use  recreational  complex  that  provides, 
or  will  provide,  opportunities  for  picnicking,  camping,  swimming  and 
recreational  boating.  The  primary  water  resources  need  for  which  a 
solution  is  sought  under  this  authority  is  provision  of  facilities 
for  recreational  navigation.  As  possible  solutions  to  addressing 
this  primary  need,  an  array  of  ten  structural  solutions  and  one 
nonstructural  solution,  in  addition  to  the  "no-action"  option,  was 
initially  Identified.  The  first  iteration  of  possible  solutions  is 
discussed  in  the  following  section.  Through  the  process  of 
assessment  and  evaluation  of  these  initial  concepts  in  terms  of  their 
contributions  to  the  planning  objectives  and  accounts,  five  options 
(Including  no-action)  were  selected  for  further  assessment  and  eva¬ 
luation.  These  five  Intermediate  alternatives  are  discussed  in 
Section  D,  "Assessment  and  Evaluation  of  Preliminary  Plans.” 

Initial  Iteration  of  Alternatives 


As  the  first  step,  an  orientation  workshop  was  held  in  Columbus,  OH, 
on  15  December  1977  (See  Exhibit  F-l  of  Appendix  F)  to  discuss  poten¬ 
tial  problems  with  providing  small-boat  facilities  at  Geneva  State 
Park  and  to  obtain  input  on  possible  alternatives  to  be  considered. 
Representatives  of  Buffalo  District,  U.S.  Fish  and  Wildlife  Service 
and  the  Ohio  Department  of  Natural  Resources  attended.  Constraints 
to  project  development,  such  as  high  bedrock  at  the  site,  an  existing 
wetland,  and  existing  and  planned  park  facilities  (parking  lot,  bath¬ 
house,  swimming  beaches,  etc.)  were  Identified  and  discussed.  The 
Ohio  Department  of  Natural  Resources  indicated  that  an  alternate  site 
to  Geneva  State  Park  would  not  be  acceptable.  Therefore,  no  further 
consideration  was  given  to  evaluating  harbor  sites  outside  Geneva 
State  Park. 
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For  this  Initial  Iteration,  two  different  levels  of  harbor  intent 
were  considered.  These  levels  are: 

a.  An  al I -went  lu*  r  harbor  and  harbor-of-refuge  with  sufficient 
capacity  to  provide  for  AGO  slips. 

b.  A  fair-weather  harbor  that  would  provide  for  about  100  slips. 

Based  on  the  input  from  the  15  December  1977  workshop  and  physical 
constraints  at  the  Park,  conceptual  layouts  for  eight  structural 
alternatives  were  prepared. 

These  conceptual  alternatives  are  presented  in  Appendix  B1 ,  and  along 
with  other  considered  alternatives,  are  identified  below. 

Alternative  1  -  All-Weather  Harbor  at  Cowles  Creek  (A00  slips) 
Alternative  2  -  All-Weather  Offshore/Onshore  Harbor  (400  slips) 
Alternative  3  -  All-Weather  Wetland/Parking  Lot  Harbor  (A00  slips) 
Alternative  A  -  All-Weather  Wetland  Harbor  (A00  slips) 

Alternative  5  -  Fair-Weather  Harbor  at  Cowles  Creek  (100  slips) 
Alternative  6  -  Fair-Weather  Wetland/Parking  Lot  Harbor  (100 
slips) 

Alternative  7  -  All-Weather  Offshore  Harbor  (A00  slips  and  2,500 
feet  of  breakwater) 

Alternative  8  -  All-Weather  Offshore  Harbor  (A00  slips  and  2,200 
feet  of  breakwater) 

Alternative  9  -  Do  Nothing  (no  action) 

Alternative  10-  Non-st rue tura l  Dry  Storage  Plan 
Alternative  11-  Alternate  Site  to  Geneva  State  Park 
Alternative  12-  All-Weather  F.ntrance  with  Dry  Storage  at  Geneva 
State  Park 

Critique  of  First  Iteration  of  Alternatives 

A  meeting  was  held  with  the  Ohio  Department  of  Natural  Resources 
(ODNR)  on  18  January  1979  (See  Exhibit  F-2  of  Appendix  F  for  minutes) 
to  discuss  the  conceptual  alternatives  that  had  been  prepared 
(Alternatives  1  through  8)  and  to  obtain  ODNR's  views  on  which  harbor 
alternatives  are  acceptable  for  further  study.  Based  on  considera¬ 
tion  of  ODNR’s  position  and  because  they  would  not  satisfy  any  of  the 
projected  recreational  boating  demand  for  permanently-based  craft  in 
the  area  nor  would  they  meet  the  planning  objective  for  a  harbor-of- 
refuge,  the  fair-weather  harbors  (Alternatives  5  and  6)  were  elimi¬ 
nated  from  further  consideration.  Alternatives  7  and  8  were  also 
rejected  because  they  would  have  a  much  higher  cost  than  other  alter¬ 
native  all-weather  plans.  The  non-structural  dry  storage  plan 
(Alternative  10)  was  rejected  since  it  would  not  meet  the  planning 
objective  for  a  harbor-of-refuge.  This  consideration  is  critical 


on  Lake  Erie  because  its  shallow  depth  and  long  fetch  quickly  produce 
rough  seas  when  subjected  to  sudden,  relatively  moderate  winds  from 
the  west-southwest  through  east-northeast.  Alternative  11  was  also 
rejected  because  ODNR  desires  to  further  develop  Geneva  State  Park  as 
a  multi-use  recreational  facility  to  Include  small-boat  recreation 
and  has  no  interest  in  purchasing  additional  lands  in  the  area  for 
this  purpose.  Alternative  12  was  rejected  by  ODNR  in  subsequent 
discussions  because  of  significant  operations  problems  experienced  at 
an  existing  dry-storage  facility  elsewhere  in  the  State.  Since  ODNR 
will  not  support  dry-storage,  no  further  consideration  will  be  given 
to  Alternative  12.  Although  there  were  certain  reservations 
regarding  the  viability  of  some  of  the  remaining  alternatives,  it  was 
decided  to  further  evaluate  structural  Alternatives  1  through  4  and 
to  carry  forward  the  "Do-Nothing"  alternative. 
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SECTION  D 

ASSESSMENT  AND  EVALUATION 
I  OF  PRELIMINARY  PLANS 


I  Preliminary  evaluation  of  possible  conceptual  solutions  indicated 

that  nonstructural  measures  would  not  meet  the  objective  of  providing 
safe  opportunities  for  small-boat  recreation  in  the  study  area. 
Similarly,  a  facility  that  would  provide  a  fair-weather  harbor  is 
?  unacceptable  because  it  would  not  meet  the  basic  need  for  a  refuge 

harbor  for  either  locally  based  or  transient  craft  in  this  relatively 
long  reach  of  shoreline  where  few  such  facilities  exist.  In  view  of 
the  planning  objectives,  and  a  cursury  evaluation  of  accounts,  and 
the  related  technical,  economic,  and  socioeconomic  criteria,  an  all- 
weather  artificial  harbor  located  onshore  or  onshore/offshore  was 
considered  to  have  the  greatest  promise  for  providing  a  solution  to 
the  recreational  boating  need  in  the  study  area. 

This  section  provides  a  summary  of  the  engineering  design,  economic 
evaluation  and  environmental  assessment  of  four  alternative  struc¬ 
tural  plans  that  an  initial  screening  of  a  wide  range  of  possible 
solutions  indicated  had  the  greatest  potential  for  meeting  the 
planning  objective  of  providing  all-weather  small-boat  facilities  at 
Geneva  State  Park.  These  four  alternatives  are: 

Alternative  Plan  l  -  All-Weather  Harbor  at  Cowles  Creek  (400 

slips) 

Alternative  Plan  2  -  All-Weather  Offshore/Onshore  Harbor  (400 

slips) 

Alternative  Plan  3  -  All-Weather  Wetland/Parking  Lot  Harbor  (400 

slips) 

Alternative  Plan  4  -  All-Weather  Wetland  Harbor  (400  slips) 

In  addition,  the  basis  of  comparison  for  the  above  structural  plans 
is: 

Alternative  Plan  5  -  No  Action  (Do  Nothing)  Plan 

Appendices  A  through  D  to  this  report  provide  details  of  the  engi¬ 
neering  and  economic  analyses  associated  with  the  four  structural 
alternatives  for  which  preliminary  designs  were  prepared.  These 
appendices  are: 

Appendix  A  -  Geology,  Soils  and  Construction  Materials 
Appendix  B  -  Design  and  Coastal  Processes 
Appendix  C  -  Cost  Estimate  for  Alternatives  1  through  4 
|  Appendix  D  -  Economic  Evaluation 

I 
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STANDARD  FEATURES  OF  ALTERNATIVE  PLANS 


Sand  Bypass  System 

Predominant  littoral  drift  at  Geneva  State  Park  is  from  west  to  east. 
To  prevent  starvation  of  the  down-drift  shoreline,  a  6-inch  sand 
bypass  pipe  would  be  placed  beneath  the  entrance  channel  for  all 
alternative  plans.  Sand  that  accretes  to  the  west  of  the  harbor 
structure  would  periodically  be  pumped  to  the  east  for  down-drift 
nourishment . 

Entrance  Channels 


For  this  preliminary  design,  the  entrance  channel  for  all  alter¬ 
natives  would  be  8  feet  below  Low  Water  Datum  (LWD*568.6  IGLD-1955) 
and  100  feet  wide.  These  dimensions  were  selected  to  provide  safe 
navigation  for  the  projected  fleet  and  to  provide  for  two-way  boat 
traffic  at  the  entrance.  A  workshop  will  be  held  with  boating 
interests  in  Stage  3  to  discuss  this  aspect  of  the  project,  and 
refinement  in  the  dimensions  will  be  made,  as  appropriate. 
Protective  works  would  be  provided  to  limit  the  wave  height  in  the 
entrance  channel  to  3  feet  for  the  design  condition. 

Interior  Channels 


The  interior  access  channels  would  be  excavated  to  the  6-foot  depth 
(below  Low  Water  Datum)  and  would  be  a  minimum  of  100  feet  in  width. 
Wave  heights  would  be  limited  to  1  foot. 

Mooring  Areas  and  Service  Facilities 

As  previously  stated,  the  mooring  areas  were  located  to  minimize 
costly  rock  excavation.  For  comparative  cost  estimating  purposes,  a 
standard  depth  of  6  feet  below  LWD  was  used  for  all  mooring  areas 
although  this  depth  may  be  conservative  particularly  for  any  portion 
of  the  mooring  area  restricted  to  small  craft  with  a  static  draft  of 
less  than  2  feet.  In  addition,  using  LWD  sb  the  reference  plane  may 
be  conservative  since  the  mean  level  of  Lake  Erie  is  nearly  2  feet 
above  LWD  and  the  monthly  mean  stage  for  the  height  of  the  boating 
season  varies  between  one-half  foot  and  1  foot  above  LWD  95  percent 
of  the  time.  Therefore,  the  depths  of  all  channels  and  mooring  areas 
will  be  reevaluated  in  Stage  3  to  take  into  account  fluctuating  lake 
levels  and  boat  characteristics  to  insure  a  reasonable  but  not  overly 
conservative  design. 

Sldeslopes  of  IV: 3H  were  used  at  the  periphery  of  the  mooring  areas, 
where  practical,  to  attenuate  wave  reflection  and  surging. 
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Sideslopes  would  be  rlprapped,  where  necessary,  to  prevent  erosion 
and  sloughing  of  the  banks  and  to  further  dissipate  internal  wave 
energy. 

A  public  dock  with  appurtenant  public  service  facilities  such  as  fuel 
and  pump-out  stations,  available  to  all  on  an  equal  basis,  is  incor¬ 
porated  into  each  alternative  plan. 

Although  the  costs  for  the  marina  and  appurtenant  features  of  the 
marina  are  considered  to  be  self-liquidating  and,  therefore,  are  not 
included  in  the  evaluation  of  economic  efficiency  of  the  project, 
preliminary  estimates  of  quantities  and  costs  were  prepared  and  are 
presented  herein.  These  costs  will  be  used  by  the  sponsoring  agency 
in  its  decision  on  plan  selection. 

Pertinent  engineering,  economic,  environmental,  and  related  data  for 
each  alternative  plan  follow. 

ALTERNATIVE  PLAN  1  -  COWLES  CREEK 

Description  of  Plan  1 

Plan  1  would  provide  an  all-weather  harbor  with  a  400-slip  capacity 
located  inland  near  the  mouth  of  Cowles  Creek.  In  selecting  Cowles 
Creek,  the  concept  was  to  locate  the  marina  outside  of  the  wetland 
area.  The  Cowles  Creek  area  provides  the  only  apparent  location  in 
the  park  of  sufficient  size  to  accommodate  a  400-boat  marina  without 
excessive  rock  and/or  earth  excavation.  The  layout  and  project 
features  for  Plan  1  are  shown  on  Plate  12  of  Appendix  I.  The  harbor 
entrance  would  be  located  immediately  offshore  from  Cowles  Creek  to 
take  advantage  of  the  rock  trough,  thus,  minimizing  the  amount  of 
rock  excavation.  The  entrance  would  be  protected  by  a  modified 
arrowhead  rubblemound  breakwater  system.  Both  arms  of  the  arrowhead 
would  be  shore-connected  to  prevent  shoaling  of  the  navigation  chan¬ 
nel,  to  prevent  adverse  wave  conditions  in  the  harbor,  and  to  provide 
access  for  fishing  from  the  west  breakwater.  A  short  interior  break¬ 
water  would  be  required  to  further  reduce  the  transmitted  wave  into 
the  mooring  area  to  1  foot.  In  addition,  a  6-inch  sand  bypass  pipe 
would  be  placed  between  the  arms  of  the  arrowhead  to  prevent  star¬ 
vation  of  the  down-drift  shoreline.  Design  computations  for  these 
features  of  Plan  1  are  presented  in  Appendix  B. 

The  location  of  the  marina  facilities  were  selected  to  minimize  rock 
excavation.  Consequently,  a  2.5-acre  site  at  the  mouth  of  Cowles 
Creek,  with  a  capacity  for  100  slips  and  a  7.4-acre  site  in  the 
existing  parking  lot  (300-slip  capacity),  were  identified  for  the 
mooring  basins.  The  interior  channel  to  the  mooring  basins  would  be 
100  feet  wide  to  the  west  and  130  feet  wide  to  the  east  because  of 
probable  heavy  traffic  from  the  north  and  south  basins  and  the 
launching  ramps.  A  vertical  reinforced  concrete  wall  would  be 
constructed  along  the  north  and  west  limits  of  the  interior  channel 
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to  minimize  loss  of  land  in  the  vicinity  of  the  existing  bathhouse 
and  to  provide  dockage  for  craft  being  serviced.  An  existing 
footbridge  near  the  outlet  of  Cowles  Creek  would  be  relocated  to  the 
south  to  provide  access  between  Reaches  A  and  B. 

An  eight-foot  deep  sediment  trap  with  a  capacity  of  1,500  to  2,000- 
cubic  yards  would  be  excavated  in  Cowles  Creek  immediately  upstream 
of  the  northerly  mooring  area.  The  purpose  of  this  trap  is  to 
collect  Cowles  Creek  sediment,  thereby,  reducing  maintenance  dredging 
within  the  interior  channel  and  mooring  basin. 

Cost  Estimate  for  Plan  1 


The  detailed  cost  estimate  for  Plan  1  is  presented  in  Table  C2  of 
Appendix  C.  The  breakdown  of  the  cost  for  lands  and  damages  is  shown 
in  Table  Cl  of  Appendix  C,  and  the  annual  charges  are  summarized  in 
Table  C6. 

Tables  D-l  and  D-2,  following,  summarize  the  estimated  project  costs 
and  annual  charges  and  provide  a  breakdown  of  the  Federal  and  non- 
Federal  share  of  these  costs  for  Plan  1.  From  these  tabulations,  it 
is  seen  that  the  total  project  cost  is  $4,749,000  (Table  D-l),  the 
total  investment  cost,  including  interest  during  construction  is 
$5,033,300  (Table  D-2),  and  total  annual  charges  are  $403,300.  Table 
D-2  also  includes  cost  allocation  by  project  purpose. 

Economic  Evaluation  of  Plan  1 


The  detailed  discussion  of  the  projected  recreational  boating  demand, 
fleet  mix,  and  recreational  boating  benefits  for  Geneva  State  Park  is 
presented  in  Appendix  D,  Paragraphs  D32  through  D34  of  Appendix  D 
provide  an  introductory  discussion  of  breakwater  fishing  potential  at 
Geneva  State  Park.  The  Columbus,  OH,  office  of  the  U.  S.  Fish  and 
Wildlife  Service  has  been  requested  to  evaluate  the  breakwater 
fishing  benefits  for  the  proposed  project,  and  the  results  should  be 
available  early  in  Stage  3  for  incorporation  into  the  Draft  Phase  I. 

Since  ODNR,  the  local  sponsor,  prefers  a  facility  with  400  berths  at 
Geneva  State  Park  (apparently  reduced  to  300  or  360  slips  based  on 
ODNR ' s  17  July  1979  letter  included  as  Exhibit  E-10  of  Appendix  E), 
the  economic  evaluation  for  all  alternatives  herein  is  based  on  a 
400-boat  marina,  although  benefits  for  a  600-boat  marina  are  also 
included  in  Appendix  D.  In  addition,  Scenario  1,  (does  not  consider 
the  effects  of  construction  of  a  large  U.  S.  Steel  steel  mill  at 
Conneaut ,  OH),  is  used  for  the  analysis  herein.  From  Table  D30  of 
Appendix  D,  the  average  annual  direct  navigation  benefits  for  all 
four  alternative  plans  is  $553,900.  Using  $10,000  average  annual 
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Table  D-l  -  Estimate  of  Total  Project  Coat  for  Alternative  Plan  1 

and  Federal  and  Mon-Federal  Share  (Hay  1979  Price  Levels) 


Item 

Aaount 

Total 

TOTAL  PROJECT  COSTS: 

$ 

$ 

1.  Relocations 

2.  Channels 

3.  Breakwaters 

4.  Recreational  Facilities 

5.  Aids  to  Navigation 

6.  Lands  and  Damages 

7.  Footbridge  and  Sidewalk 

8.  Engineering  and  Design 

9.  Supervision  and 

Administration 

12,0001/ 

1,465,000 

1,442,000 

104,0002/ 

24,0001/ 

614,000 

121,0001/ 

738,000*/ 

229.000 

Total  Project  Cost 

4,749,000 1/ 

FEDERAL  SHARE: 

50  Percent  of  Items  1,  2, 

3,  4,  8,  and  9 

Aids  to  Navigation  (U.  S. 

Coast  Guard) 

1,995,000 

24,000 

Total  Federal  Share  of 

Project  Cost 

2,019,0001/ 

NON-FEDERAL  SHARE: 

Cash  Contribution  (50 

Percent  of  Items  1,2, 

3 ,  4  ,  8 ,  and  9 ) 

Lands  and  Damages 

Footbridge  and  Sidewalks 

1,995,000 

614,000 

121.000 

Total  Non-Federal  Share 
of  Project  Cost 

2, 730,000c./  £/ 

J_/  For  removing  an  existing  footbridge  across  Cowles  Creek. 

2/  To  provide  walkway  and  handrail  on  west  breakwater  for  breakwater 
fishing. 

3/  Cost  includes  necessary  Engineering  and  Design  and  Supervision  and 
Administration. 

4/  Includes  $124,000  for  hydraulic  model  study. 

if  Cost  estimate  does  not  Include  costs  for  mitigation  of  adverse 
environmental  impacts  that  may  be  required  for  Plan  1.  Coats  for 
mitigation  will  be  Included  in  the  Stage  3  documents,  as 
appropriate. 

6/  Does  not  include  costs  for  self-liquidating  features  of  the  proj¬ 
ect,  such  as  dredging  of  mooring  areas  and  construction  of  docks, 
launching  ramps  and  public  service  facilities.  The  estimated  non- 
Federal  cost  for  these  self-liquidating  features  is  $4,150,000 
(Hay  1979  price  levels.) 


Table  D-2  -  Estimated  Investaent  Cost  and  Annual  Charges  for 
Alternative  Plan  (hay  1979  Price  LevelsXi/ 


Xtee 

Navigation 

Recreation 

Total 

$ 

$ 

$ 

TOTAL  INVESTMENT  FOR 

THE  PROJECT: 

Total  Project  Cost, 
Excluding  Lands 
Interest  During 

4,031,000 

104,000 

4,135,000 

Construction 

277,100 

7,200 

284,300 

Lands  and  Daaages 

614,000 

- 

614,000 

Total  Investaent, 

Including  Lands 

4,922,100 

111,200 

5,033,300 

ANNUAL  CHARGES  FOR 

THE  PROJECT: 

Interest 

338,400 

7,600 

346,000 

Amortization 

12,600 

300 

12,900 

Maintenance 

39,400 

5,000 

44,400 

Total  Annual  Charges 

390,400 

12,900 

403,300 

FEDERAL  SHARE: 

Total  Investaent  Cost 

Total  Project  Cost 
Interest  During 

1,967,000 

52,000 

2,019,000 

Construction 

135,200 

3,600 

138,800 

Total  Investment 

2,102,200 

55,600 

2,157,800 

Annual  Charges 

Interest 

144,500 

3,800 

148,300 

Amortization 

5,400 

39,4002/ 

100 

5,500 

Maintenance 

- 

39,400 

Total  Annual  Charges 

189,300 

3,900 

193,200 

NON-FEDERAL  SHARE: 

Total  Investment  Cost, 

Including  Lands 

Total  Project  Cost, 
Excluding  Lands 
Interest  During 

2,064,000 

52,000 

2,116,000 

Construction 

141,900 

3,600 

145,500 

Lands  and  Damages 

614,000 

614,000 

Total  Investaent , 

2,819,9001/ 

Including  Lands 

55,600 

2,875,500 

Annual  Charges 

Interest 

193,900 

3,800 

197,700 

Amortization 

7,200 

200 

7,400 

Maintenance 

- 

5,00Qf!/ 

5,000 

Total  Annual  Charges 

201,100 

9,000 

210,100 

T7  6-775  percent  Interest  rate,  lb-year  Ilf e  (1  ■  .668/5,  aaort.  « 
.00257).  Does  not  Include  cost  for  mitigation  of  environmental 
lapse t a . 


2/  100  percent  Federal  for  general  navigation. 

Excludes  $4.15  alllion  for  self-liquidating  costs. 
Xj  100  percent  non-Federal. 
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harbor-of-refuge  benefits,  the  total  average  annual  navigation  bene¬ 
fits  for  the  four  alternative  plans  are  $563,900  as  shown  in  Table  D31 
of  Appendix  D. 

Table  D-3,  following,  summarizes  the  annual  charges,  annual  benefits, 
net  benefits,  and  benefit-to-cost  ratio  for  Plan  1.  Net  navigation 
benefits  are  $173,500  and  the  benefit/cost  ratio  for  navigation  is 
1.44.  Even  with  the  recreational  fishing  benefits  excluded,  the  B/C 
ratio  remains  favorable  at  1.39. 

Environmental  Features/Assessment  of  Plan  1 

Creation  of  a  small-boat  harbor  at  this  site  would  disturb  or  alter 
the  water  circulation  patterns  of  Cowles  Creek  and  the  lake  shoreline 
environment  at  Geneva-on-the-Lake ,  OH.  The  accretion  and  erosion 
mechanisms  in  the  immediate  vicinity  would  be  altered,  although  this 
may  not  be  a  significant  problem  if  a  sand  bypass  system  is  utilized 
to  nourish  downdrif t-starved  areas.  Sand  accreted  (or  placed,  if  a 
bypass  system  is  used)  could  be  held  more  effectively  at  Beach  A 
(north  of  the  bathhouse  and  west  of  Cowles  Creek.) 

A  boat  harbor  at  this  location  would  sever  the  beach  east  of  Cowles 
Creek  (Beach  B)  from  the  existing  bathhouse.  The  existing 
footbridge,  just  south  of  the  mouth  of  Cowles  Creek  would  be  removed 
and  a  new  walkway  and  footbridge  would  have  to  be  constructed 
upstream  to  provide  access  to  the  bathhouse.  This  would  require 
greater  walking  distance  to  the  bathhouse  for  those  people  using  the 
beach  east  of  Cowles  Creek  and  the  surrounding  parkland.  This  walk¬ 
way  would  cross  a  road  leading  to  the  boat  launch  ramps,  creating  a 
potentially  dangerous  situation.  The  greater  walking  distance  also 
would,  undoubtedly,  be  an  inconvenience  to  many  people  utilizing  the 
park  facilities.  Not  only  would  the  boat  harbor  sever  the  beach  from 
the  existing  bathhouse,  it  would  also  locate  boating  activity  between 
Beach  A  and  Beach  B  creating  a  potential  hazard  to  bathers. 
Approximately  one-half  of  the  parking  lot  would  also  be  destroyed, 
thus,  this  alternative  would  considerably  disrupt  existing  park 
facilities. 

Water  quality  in  the  vicinity  of  Beach  B  could  be  adversely  affected 
by  degraded  water  from  the  boat  harbor.  Oil,  gas,  and  sewage  spills 
are  likely  to  occur  in  the  harbor,  resulting  in  impaired  water 
quality  to  beach  users.  Depending  on  the  circulation  patterns  in  the 
areas  during  summer  months,  this  could  be  a  potential  health  hazard. 

The  aquatic  ecosystem  of  Cowles  Creek  could  be  adversely  affected  by 
implementation  of  such  a  project.  However,  the  importance  of  Cowles 
Creek  as  a  habitat  for  fish  spawning,  waterfowl,  and  shorebirds  has 


Table  D-3  -  Summary  of  Benefits  and  Costs  for  Plan  1 


Navigation 

Recreational 

Fishing 

Total 

Prolect 

Average  Annual 

Benef 1 t 

$ 

563,900 

$ 

Not  Available!' 

$ 

563,900!/ 

Average  Annual 
Federa 1 
Non-Federal 
Total 

Cost 

189,300 

201,100 

390,400 

3,900 

9,000 

12,900 

193,200 

210,100 

403,300 

Net  Benefits 

173,500 

Unavailable 

160,600!/ 

Benefit/Cost  Ratio 

1.44 

Unavailable 

1.39!/ 

\_!  Excludes  recreational  breakwater  fishing  benefits  which  are  being 
prepared  by  U.  S.  Fish  and  Wildlife  Service  and  will  be  included 
in  the  Draft  Phase  I. 
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not  been  determined.  Studies  will  be  completed  in  the  Fall  of  1979 
to  supply  biological  information  for  impact  assessment  and  evalu¬ 
ation. 

This  alternative  would  require  that  a  section  of  shoreline  approxi¬ 
mately  500  feet  in  length  be  committed  for  the  development  of  this 
project.  Substantial  amounts  of  offshore  aquatic  habitat  would  be 
lost  upon  implementation  of  this  alternative.  A  total  of  about  2.9 
acres  would  be  disturbed  by  dredging  and  construction  of  rubblemound 
breakwaters.  The  surface  area  of  the  offshore  rock  revetment  struc¬ 
tures  would  provide  approximately  0.6  acres  of  colonizable  benthic 
habitat,  however,  as  well  as  increased  fishing  access.  The  approxi¬ 
mately  10.3  acres  of  terrestrial  area  excavated  to  produce  mooring 
facilities  would  create  aquatic  habitat.  Wetland,  with  palustrine 
persistent  emergent  vegetation,  approximately  0.9  acres,  would  be 
lost  by  construction  of  this  alternative.  An  additional  24  acres  of 
wetland  would  be  vulnerable  to  secondary  impacts  resulting  from 
increased  boat  traffic.  The  loss  of  wetland  at  Geneva-on-the-Lake 
could  markedly  decrease  the  fish  and  wildlife  value  of  the  area.  The 
irreversible  alteration  of  the  aesthetic  characteristics  of  the 
shoreline  and  the  irretrievable  commitment  of  materials,  labor,  and 
machinery  to  the  construction  and  maintenance  of  the  project  area  are 
also  considered  to  be  significant  commitments  of  resources. 

A  400-slip  small-boat  harbor  in  the  park  at  Geneva-on-the-Lake  would 
help  to  satisfy  demand  for  such  facilities  in  the  area,  as  well  as 
help  to  increase  utilization  of  the  park  and  its  existing  facilities. 

In  general,  this  alternative  would  position  the  harbor  entrance  in  a 
north-northeast  direction  to  allow  sufficient  depth  for  boaters  to 
gain  entry  into  the  harbor.  This  could  pose  a  navigation  problem  to 
many  boaters  trying  to  enter  the  harbor  during  storms  and  other 
inclement  weather  conditions.  As  recreational  craft  position  to 
enter  the  harbor,  wind  generated  waves  from  the  northwest  and  south¬ 
west  would  strike  boats  broadside  causing  navigation  difficulties. 
This  problem  could  be  very  serious  during  sudden  storm  activity  as 
boaters  seek  to  gain  entrance  into  the  harbor.  Winds  from  this 
direction  occur  with  a  greater  frequency  than  any  other  direction. 
Boaters  would  also  be  required  to  turn  immediately  after  entering  the 
entrance  channel  which  would  present  difficulties  to  sailboaters. 
Relocating  the  entrance  channel  would  require  extensive  rock  excava¬ 
tion  and  an  increase  in  breakwater  length  which  would  greatly 
increase  the  cost  of  this  alternative. 


Mitigation  Needs  for  Plan  1 


The  needs  Cor  mitigation  of  adverse  environmental  effects  was  not 
established  In  Stage  2  and,  therefore,  specific  mitigation  plans  were 
not  Identified  for  any  of  the  alternative  plans.  The  results  of  the 
U.  S.  Fish  and  Wildlife  Service  evaluation  of  the  need  for  mitigation 
will  be  completed  early  in  Stage  3,  and  mitigation  plans  will  be  pre¬ 
pared  for  the  Draft  Phase  1,  as  appropriate. 


Implementation  of  Plan  1 


Of  the  four  structural  alternatives  presented  herein,  Plan  1  Is  pre¬ 
ferred  by  the  U.  S.  Fish  and  Wildlife  Service.  Although  it  has  a 
favorable  B/C  ratio  and  appears  to  be  the  most  compatible  with  the 
existing  environmental  setting,  Plan  1  would  seriously  effect  other 
recreational  activities  in  the  view  of  ODNR  because  it  severs  con¬ 
venient  access  between  Beaches  A  and  B  and  isolates  the  bathhouse. 
Plan  1  Is  strongly  opposed  by  ODNR,  thus,  having  little  chance  for 
implementation. 


1 
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ALTERNATIVE  PLAN  2  -  OFFSHORE/ONSHORE  HARBOR 


Description  of  Plan  2 

Plan  2  would  provide  an  all-weather  harbor  contiguous  to  the  existing 
wetland/pond  area  and  west  of  the  bathhouse  as  shown  on  Plate  13  of 
Appendix  I.  This  location  was  selected  to  limit  encroachment  into 
the  wetlands  and  existing  parking  lot. 

The  harbor  entrance  would  be  located  at  a  depression  in  the  rock 
profile,  thus,  minimizing  costly  rock  excavation.  The  l-shaped  west 
breakwater,  with  a  crest  elevation  of  +14  (LWD)  to  reduce  the 
interior  design  wave  to  1  foot  and  a  total  length  of  1,300  feet, 
would  provide  an  offshore  mooring  area  of  about  7.6  acres  and 
berthing  for  300  pleasure  boats.  Excavation  of  a  portion  of  the 
offshore  mooring  basin  would  be  required  to  provide  the  6-foot  depth 
used  in  this  study.  The  west  breakwater  would  not  be  shore-connected 
to  permit  circulation  through  the  mooring  area.  A  short  sand  trap 
breakwater  would  be  constructed  to  minimize  transport  of  littoral 
material  into  the  mooring  area  and  navigation  channel.  The  Intake 
for  a  6-inch  sand  bypass  pipe  would  be  located  near  this  trap. 

Access  for  fishing  from  the  west  breakwater  would  be  provided  by  a 
footbridge.  The  shoreline  within  the  offshore  mooring  area  would  be 
shaped  and  riprapped  to  prevent  erosion  from  wave  action  created  by 
recreational  craft.  For  planning  purposes,  it  was  assumed  that  the 
public  dock  would  be  located  offshore  in  an  area  relatively  con¬ 
venient  to  the  navigation  channel.  The  east  breakwater  would  be  600 
feet  long  and  shore-connected  to  provide  needed  wave  protection  and 
access  for  breakwater  fishing.  In  addition,  a  6-inch  sand  bypass 
pipe  would  be  placed  between  the  east  and  west  breakwaters  to  prevent 
starvation  of  the  down-drift  shoreline. 

Because  the  offshore  berthing  area  would  be  a  considerable  distance 
from  the  existing  parking  lot  (about  3,000  feet  by  a  rather  cir¬ 
cuitous  route  around  the  wetlands),  it  appears  that  additional 
parking  facilities  in  closer  proximity  to  the  offshore  area  would  be 
required  to  realize  the  full  recreational  navigation  benefits  for 
Plan  2.  One  possible  solution  would  be  to  provide  a  parking  area 
near  the  west  breakwater.  This  matter  has  been  discussed  with  ODNR 
and  will  be  resolved  in  Stage  3  if  Plan  2  is  selected  for  further, 
more  detailed  study. 

The  Interior  channel,  which  would  provide  access  to  the  onshore 
mooring  area,  was  located  to  limit  encroachment  into  the  wetlands  and 
existing  parking  area.  The  westerly  side  would  be  riprapped  to  pre¬ 
vent  erosion  from  wash  created  by  passing  craft.  An  L-shaped  mooring 
area  of  about  2.5  acres  would  provide  berthage  for  100  boats. 

As  with  Plan  1,  a  vertical  concrete  wall  was  used  to  prevent 
encroachment  into  the  parking  area.  Launching  ramps  at  the  southerly 
limit  of  the  project  would  be  convenient  to  the  existing  parking 
area. 
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Cost  Estimate  for  Plan  2 

Table  C3  of  Appendix  C  Is  the  detailed  cost  estimate  for  Plan  2. 

Table  D4,  following,  summarizes  the  project  costs  and  shows  the 
apportionment  of  costs  to  project  Interests.  The  breakdown  of  annual 
charges  by  project  purpose  is  presented  In  Table  D-5.  The  project 
cost  for  Plan  2  Is  $4,346,000  (Table  D-4);  the  total  Investment  cost, 
Including  interest  during  construction,  is  $4,631,100  (Table  D-5); 
and  the  annual  charges,  including  maintenance,  are  $374,700. 


Table  D-4  -  Estimate  of  Total  Project  Cost  for  Alternative  Plan  2 
(May  1979  Price  Levels) 


Item 

Amount 

Total 

TOTAL  PROJECT  COSTS: 

$ 

$ 

1 .  Channe 1 s 

2.  Breakwaters 

3.  Recreational  Facilities 

4.  Aids  to  Navigation 

5.  Lands  and  Damages 

6.  Engineering  and  Design 

7.  Supervision  and 

Administration 

880 , 000 
2,023,000 
225,0001/ 
48,0001/ 
198,000 
738,0001/ 

234,000 

Total  Project  Cost 

4,346,0001/ 

FEDERAL  SHARE: 

50  Percent  of  Items  1,  2, 

3 ,  6 ,  and  7 

Aids  to  Navigation  (  U.  S. 
Coast  Guard) 

2,050,000 

48,000 

Total  Federal  Share  of 

Project  Costs 

2,098,0001/ 

NON-FEDERAL  SHARE: 

Cash  Contribution  (50 

Percent  of  Items  1,  2, 

3,  6  and  7 

Lands  and  Damages 

2,050,000 

198,000 

Total  Non-Federal  Share 
of  Project  Costs 

2,248,0001/  1/ 

J_/  Footbridge,  walkways,  and  handrails  for  breakwater  fishing. 

21  Cost  includes  necessary  E&D  and  S&A. 

V  Includes  $124,000  for  hydraulic  model  study. 

4V  Does  not  include  costs  for  mitigation  of  adverse  environmental 
impacts  that  may  be  required  for  Plan  2.  Costs  for  mitigation, 
if  required,  will  be  included  in  the  Draft  Phase  I. 

5/  Does  not  include  non-Federal  cost  for  self-liquidating  features 
of  the  project  which  is  estimated  at  $3.58  million  (May  1979 
price  levels.) 
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Table  D-5  -  Estimated  Investment  Cost  and  Annual  Charges  for 
Alternative  Plan  2  (May  1979  Price  Levels).!/ 


Item 

Navigation 

Recreation 

Total 

TOTAL  INVESTMENT  FOR 

THE  PROJECT: 

$ 

$ 

$ 

Total  Project  Cost, 

Excluding  Lands 
Interest  During 

3,923,000 

225,000 

4,148,000 

Construction 

269,700 

15,400 

285,100 

Lands  and  Damages 

198,000 

- 

198,000 

Total  Investment , 

Including  Lands 

ANNUAL  CHARGES  FOR 

THE  PROJECT: 

4,390.700 

240,400 

4,631,100 

Interest 

301 ,900 

16,500 

318,400 

Amortization 

11,300 

600 

11,900 

Maintenance 

36,200 

8,200 

44 .400 

Total  Annual  Charges 

FEDERAL  SHARE: 

Total  Investment  Cost 

349,400 

25,300 

374,700 

Total  Project  Cost 
Interest  During 

1,985,500 

112,500 

2,098,000 

Construction 

136,500 

7.700 

144,200 

Total  Investment 

2,122,000 

120,200 

2,242,200 

Annual  Charges 

Interest 

145,900 

8,300 

154,200 

Amortization 

5,500 

300 

5,800 

Maintenance 

36,2001/ 

- 

36,200 

Total  Annual  Charges 

NON-FEDERAL  SHARE: 

Total  Investment  Cost, 
Including  Lands 

187,600 

8,600 

196,200 

Total  Project  Cost, 

Excluding  Lands 
Interest  During 

1,937,500 

112,500 

2,050,000 

Construction 

133,200 

7,700 

140,900 

Lands  and  Damages 

198,000 

- 

198,000 

Total  Investment, 

2,268,7001/ 

Including  Lands 

120,200 

2,388,900 

Annual  Charges 

Interest 

156,000 

8,200 

164,200 

Amortization 

5,800 

300 

6,100 

Maintenance 

- 

8,200*/ 

8.200 

Total  Annual  Charges 

161 ,800 

16,700 

178,500 

i./  6-7/8  percent  Interest  rate,  50-year  life  (1  ■  .06875,  amort.  * 
.00257).  Does  not  Include  cost  for  mitigation  of  environmental 
Impacts. 


2/  100  percent  Federal  for  general  navigation. 

3/  Excludes  $3.58  million  for  self-liquidating  costs. 
5 /  100  percent  non-Federal. 
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Economic  Evaluation  of  Plan  2 


As  for  Plan  1  previously  discussed,  the  total  average  annual  naviga¬ 
tion  benefits  for  Plan  2  are  $563,900  for  the  proposed  400-slip 
facility.  A  summary  of  annual  charges,  annual  benefits,  net  bene¬ 
fits,  and  benefit-to-cost  ratio  by  project  purpose  is  presented  in 
Table  D-6,  below.  Net  benefits  for  recreational  navigation  are 
$214,500  and  the  B/C  ratio  is  1.61.  The  net  benefits  for  the  total 
project,  excluding  as  yet  undetermined  fishing  benefits,  would  be 
$189,200,  and  the  B/C  ratio  is  1.50. 

Table  D-6  -  Summary  of  Benefits  and  Costs  for  Plan  2 


Navigation 

Recreational 

Fishing 

Total 

Project 

Average  Annual  Benefit 

$ 

563,900 

Not  AvailableJ/ 

563,900J/ 

Average  Annual  Cost 
Federal 

187,600 

8,600 

196,200 

Non-Federal 

161,800 

16,700 

25,300 

178,500 

Total 

349,400 

374,7001/ 

Net  Benefits 

214,500 

Unavailable 

189,200 

Benefit/Cost  Ratio 

1.61 

Unavailable 

1.50 

] J  Excludes  recreational  breakwater  fishing  benefits  which  are  being 
prepared  by  U.  S.  Fish  and  Wildlife  Service  for  inclusion  into  the 
Draft  Phase  I. 


Environmental  Features/Assessment  of  Plan  2 


Construction  of  a  small-boat  harbor  at  this  site  would  place  the 
facility  in  a  sheltered  position  with  respect  to  storm  and  wave  acti¬ 
vity.  The  accretion  and  erosion  mechanisms  in  the  immediate  vicinity 
would  be  altered,  however,  a  sand  bypass  system  wuld  be  utilized  to 
nourish  downdrift-starved  areas.  Approximately  2.6  acres  of  wetland 
would  be  irreversibly  lost,  however,  the  U.  S.  Fish  and  Wildlife 
Service  has  indicated  that  mitigation  would  likely  be  feasible. 

Their  final  determination  will  be  submitted  to  the  Corps  upon  comple¬ 
tion  of  field  studies  in  the  Fall  of  1979. 

Creation  of  a  small-craft  facility  at  this  location  could  alter  the 
water  levels  and  current  patterns  in  the  wetland  area.  The  vegeta¬ 
tion  characteristic  of  the  wetland  would  probably  be  altered  or 
changed  at  a  greater  rate  than  natural  successional  processes  would 
allow  for.  These  changes  could  alter  existing  habitat  types  and 
Influence  the  diversity  of  animals  presently  utilizing  the  area. 
Additionally,  the  proximity  of  the  harbor  may  preclude  use  of  the 
marsh  by  those  waterfowl  that  are  least  tolerant  of  disturbance. 

This  alternative  would  require  that  a  section  of  shoreline  approxi¬ 
mately  1,200  feet  in  length  be  committed  for  the  development  of  this 
project.  Approximately  16  acres  of  offshore  aquatic  habitat  would  be 
disturbed  by  dredging  and  construction  of  rubblemound  breakwaters. 

The  surface  area  of  the  offshore  rock  revetment  structures  would  pro¬ 
vide  approximately  1.2  acres  of  colonizable  benthic  habitat,  however, 
as  well  as  increased  fishing  access.  The  approximately  5.3  acres  of 
terrestrial  area  excavated  to  produce  mooring  facilities  would  create 
aquatic  habitat.  Approximately  2.6  acres  of  wetland  would  be  lost  by 
construction  of  this  alternative.  The  irreversible  alteration  of  the 
aesthetic  characteristics  of  the  shoreline  and  the  irretrievable  com¬ 
mitment  of  materials,  labor,  and  machinery  to  the  construction  and 
maintenance  of  the  project  area  are  also  considered  to  be  significant 
commitments  of  resources. 

The  loss  of  approximately  2.6  acres  of  wetlands  is  undoubtedly  the 
major  irreversible  loss  associated  with  this  alternative.  In  addi¬ 
tion,  about  22.4  acres  of  wetland  would  receive  direct  disturbance  by 
the  noise,  dust,  and  water  craft  emissions  characteristic  of  most 
boat  harbors. 

Under  this  alternative,  all  existing  park  facilities,  beaches,  and 
parking  areas  would  remain  intact.  A  400-slip  small-boat  harbor  in 
the  park  at  Geneva-on- the-Lake  would  help  to  satisfy  demand  for  such 
facilities  in  the  area,  as  well  as  help  to  increase  utilization  of 
the  park  and  its  existing  facilities. 
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Mitigation  Needs  for  Plan  2 


The  need  for  mitigation  of  adverse  environmental  impacts  has  not  been 
determined  to  present.  Further  studies  by  the  V.  S.  Fish  and 
Wildlife  will  evaluate  this  need,  and  mltigative  measures  will  be 
Investigated  in  Stage  3  and  reported  in  the  Draft  Phase  I,  as 
appropriate. 

Implementation  of  Plan  2 

Plan  2  la  economically  Justified  and  appears  to  be  environmentally 
viable.  It  is  one  of  the  two  alternative  plans  recommended  for 
further  consideration  by  the  U.  S.  Fish  and  Wildlife  Service. 
Although  ODNR  has  not  identified  Plan  2  for  further  consideration, 
the  Buffalo  District  considers  it  to  be  a  reasonable  compromise 
between  the  environmental  and  functional  concerns  at  Geneva  State 
Park.  It  is,  therefore,  concluded  that  Plan  2  is  probably  implemen- 
table  and  should  be  considered  further  in  Stage  3  of  this  Phase  I 
study. 
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ALTERNATIVE  PLAN  3  -  WETLAND/PARKING  LOT  HARBOR 
Description  of  Plan  3 


Plan  3  would  provide  an  onshore,  all-weather  harbor  with  berthing  for 
400  boats  on  lands  about  equally  distributed  between  the  wetlands  and 
parking  let.  The  proposed  plan  Is  shown  on  Plate  14  of  Appendix  I. 

The  harbor  entrance  would  be  located  to  take  advantage  of  the 
existing  rock  trough  and  would  be  protected  by  an  arrowhead  break¬ 
water  system.  Because  of  the  trough,  the  breakwaters  would  be  rela¬ 
tively  short,  aggregating  1,050  feet.  Both  arms  would  be 
shore-connected,  thus,  providing  access  for  breakwater  fishing. 

Since  the  west  breakwater  would  be  remote  from  existing  parking  and 
other  park  facilities,  an  access  road  to  the  breakwater  and  nearby 
parking  would  be  required  to  realize  the  full  fishing  benefit.  This 
aspect  will  be  pursued  in  depth  in  Stage  3  if  Plan  3  is  selected  for 
further  study.  A  sand  bypass  system  would  be  incorporated  into  the 
project  for  down-drift  nourishment. 

The  entrance  channel  would  be  oriented  in  a  south-southeasterly 
direction  to  bypass  the  mouth  of  the  intermittant  stream  with  the 
objective  of  minimizing  the  impact  on  the  wetland  area.  A  short,  low 
jetty  would  be  required  on  the  west  side  of  the  channel  at  the  lake¬ 
land  interface  to  provide  a  stable  channel  at  this  location,  and  to 
prevent  encroachment  into  the  intermittant  stream  a  short  distance  to 
the  west.  The  remainder  of  the  connecting  channel  would  be  riprapped 
to  prevent  erosion  of  the  sideslopes  from  prop-wash.  The  interior 
channel  would  service  a  large  basin  of  about  7.9  acres  with  berths 
for  340  boats  to  the  south,  and  a  small  mooring  area  of  1.4  acres 
with  60  berths  to  the  north.  The  perimeter  of  the  marina  complex 
would  be  protected  by  riprap  and  vertical  concrete  walls.  The  public 
dock  would  be  located  south  of  the  existing  bathhouse  and  the 
launching  ramps  at  the  northeast  corner  of  the  marina,  convenient  to 
existing  parking. 

Cost  Estimate  for  Plan  3 


The  detailed  cost  estimate  for  Plan  3  is  presented  in  Table  C-4  of 
Appendix  C.  Table  D-7,  following,  summarizes  the  project  costs, 
including  apportionment  of  costs  to  project  interests.  Allocation  of 
costs  to  project  purposes  and  annual  charges  are  shown  in  Table  D-8. 
Principal  costs  for  Plan  3  are  for  constructing  the  channels  and 
breakwaters,  about  equally  distributed,  and  the  total  project  cost, 
including  lands,  is  $3,666,000  (Table  D-7.)  The  total  investment 
cost  including  lands  and  interest  during  construction  (two-year 
construction  period)  is  $3,884,100,  and  total  annual  charges  are 
$310,700  (Table  D-8). 
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Tabic  D-7  -  Estimate  of  Total  Project  Coat  for  Alternative  Plan  3 
(May  1979  Price  Levela) 


Itea 

Amount 

Total 

TOTAL  PROJECT  COSTS: 

$ 

$ 

1.  Channels 

2.  Breakwaters 

3.  Becreatlonal  facilities 

4.  Alda  to  Navigation 

5.  Lands  and  Damages 

b.  Engineering  and  Design 

7.  Supervision  and 
Administration 

1,124,000 

1,021 ,000 
94,0001/ 
24,0001/ 
492,000 
730,0002/ 

181,000 

Total  Project  Cost 

3,666,000*/ 

FEDERAL  SHARE: 

50  Percent  of  Itess  1,  2, 

3,  6,  and  7 

Aids  to  Navigation  (  U.  S. 
Coast  Guard) 

1,575,000 

24,000 

Total  Federal  Share  of 

Project  Costs 

1,599,000*/ 

NON-FEDERAL  SHARE: 

Cash  Contribution  (50 

Percent  of  Items  1,  2, 

3,  6,  and  7 

Lands  and  Damages 

ill 

Total  Non-Federal  Share 
of  Project  Costs 

2,067,000*/  y 

V  Walkways  and  handrails  for  breakwater  flehlng. 

2 /  Cost  Includes  necessary  E4D  and  S&A. 

37  Includes  $124,000  for  hydraulic  model  study. 

4/  Does  not  Include  costs  for  mitigation  of  adverse  envlrotnental 

Impacts  that  nay  be  required  for  Plan  3.  Mitigation  will  be  eval¬ 
uated  In  Stage  3,  as  appropriate. 

31  Does  not  Include  non-Federal  coat  for  self-liquidating  features 
of  the  project  which  Is  estimated  at  $4.13  million  (May  1979 
price  levels.) 
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Table  D-8  -  Estimated  Investment  Cost  and  Annual  Charges  for 
Alternative  Plan  3  (May  1979  Price  Levels).!./ 


Item 

Navigation 

Recreation 

Total 

TOTAL  INVESTMENT  FOR 

THE  PROJECT: 

$ 

$ 

$ 

Total  Project  Cost, 
Excluding  Lands 
Interest  During 
Construction 

Lands  and  Damages 

3,080,000 

211,700 

492,000 

94,000 

6,400 

3,174,000 

218,100 

492,000 

Total  Investment, 
Including  Lands 

3,783,700 

100,400 

3,884,100 

ANNUAL  CHARGES  FOR 

THE  PROJECT: 

Interest 

Amortisation 

Maintenance 

260,100 

9,700 

29.200 

6,900 

300 

4,500 

267,000 

10,000 

33,700 

Total  Annual  Charges 

299,000 

11,700 

310,700 

FEDERAL  SHARE: 

Total  Investment  Cost 

Total  Project  Cost 
Interest  During 
Construction 

1,552,000 

106,700 

47,000 

3,200 

1,599,000 

109,900 

Total  Investment 

1,658,700 

50 , 200 

1,708,900 

Annual  Charges 

Interest 

Amortization 

Maintenance 

114,000 

4,300 

29,2002/ 

3,500 

100 

117,500 

4,400 

29,200 

Total  Annual  Charges 

147,500 

3,600 

151,100 

NON-FEDERAL  SHARE: 

Total  Investment  Cost, 
Including  Lands 

Total  Project  Cost, 
Excluding  Lands 
Interest  During 
Construction 

Lands  and  Damages 

1,528,000 

105,000 

492,000 

47,000 

3,200 

1,575,000 

108,200 

492,000 

Total  Investment, 
Including  Lands 

2,125,0003/ 

50,200 

2,175,200 

Annual  Charges 

Interest 

Amortization 

Maintenance 

146,000 

5,500 

3,500 

100 

4,500*/ 

149,500 

5,600 

4,500 

Total  Annual  Charges 

151,500 

8,100 

159,600 

U  6-7/8  percent  Interest  rate,  50-year  life  (1  »  .06875,  amort.  • 
.00257).  Does  not  Include  cost  for  mitigation  of  environmental 
Impacts. 


2/  100  percent  Federal  for  general  navigation. 

3/  Excludes  $4.13  million  for  self-llquldatlng  costs, 
m/  100  percent  non-Federal. 
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Economic  Evaluation  of  Plan  3 


As  for  Plans  1  and  2,  the  total  average  annual  navigation  benefits 
for  Plan  3  are  $563,900.  Recreational  breakwater  fishing  benefits 
are  yet  to  be  defined,  and  will  be  included  in  the  Draft  Phase  I. 
Annual  benefits,  annual  charges,  net  benefits,  and  the  benefit-to-cost 
ratio  by  project  purposes  are  presented  in  Table  D-9,  below.  Net 
benefits  for  navigation  are  estimated  at  $264,900  and  the  benefit-to- 
cost  ratio  is  1.89.  Excluding  recreational  breakwater  fishing  bene¬ 
fits,  the  net  benefits  and  B/C  ratio  for  the  total  project  are, 
$253,200  and  1.82,  respectively.  As  with  the  other  plans,  the  values 
stated  do  not  include  costs  for  mitigation  of  adverse  environmental 
effects,  which  could  be  considerable  for  Plan  3. 


Table  D-9  -  Summary  of  Benefits  and  Costs  for  Plan  3 


Navigation 

Recreational 

Fishing 

Total 

Project 

Average  Annual  Benefit 

$ 

563,900 

Not  Available!/ 

563,9001/ 

Average  Annual  Cost?./ 
Federal 

147,500 

3,600 

151,100 

Non-Federal 

151,500 

8,100 

159,600 

310,700 

Total 

299,000 

11,700 

Net  Benefits 

264,900 

Unavailable 

253,200 

Benefit/Cost  Ratio 

1.89 

Unavailable 

1.82 

JL_/  Excludes  recreational  breakwater  fishing  benefits  which  are  being 
prepared  by  U.  S.  Fish  and  Wildlife  Service  for  inclusion  into  the 
Draft  Phase  I. 

2/  Does  not  include  costs  for  mitigation  of  adverse  environmental 
impacts  which  may,  or  may  not,  be  required  for  Plan  3. 
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Environmental  Features/Assessment  of  Plan  3 

Construction  of  a  small-boat  harbor  at  this  site  would  place  the 
facility  in  a  sheltered  position  with  respect  to  storm  and  wave  acti¬ 
vity.  The  accretion  and  erosion  mechanisms  in  the  immediate  vicinity 
would  be  altered,  however,  a  sand  bypass  system  would  be  utilized  to 
nourish  downdrift-starved  areas.  The  plan  would  require  that  a  sec¬ 
tion  of  shoreline,  approximately  800  feet  in  length,  be  committed  for 
the  development  of  this  project.  In  addition,  approximately  2.6 
acres  of  offshore  aquatic  habitat  would  be  disturbed  by  dredging  and 
construction  of  rubblemound  breakwaters.  The  surface  area  of  the 
offshore  rock  revetment  structures  would  provide  approximately  0.6 
acres  of  colonizable  benthic  habitat,  however,  as  well  as  increased 
fishing  access.  The  approximately  12.5  acres  of  terrestrial  area 
excavated  to  produce  mooring  facilities  would  create  aquatic  habitat. 
Approximately  five  acres  of  wetland  would  be  lost  by  construction  of 
this  alternative.  The  Irreversible  alteration  of  aesthetic  charac¬ 
teristics  of  the  shoreline  and  the  irretrievable  commitment  of 
materials,  labor,  and  machinery  to  the  construction  and  maintenance 
of  the  project  area  are  also  considered  to  be  significant  commitments 
of  resources. 

Approximately  five  acres  of  wetland  would  be  irreversibly  lost  by 
implementation  of  this  alternative.  Development  of  this  facility 
could  cause  further  degradation  to  the  20  remaining  acres  and  asso¬ 
ciated  habitat  types  as  they  would  receive  direct  disturbance  by  the 
noise,  dust,  and  water  craft  emissions  characteristic  of  most  boat 
harbors.  The  impact  of  this  alternative  on  the  wetland  area  is  basi¬ 
cally  the  same  as  Alternative  2. 

Although  this  alternative  would  destroy  a  portion  of  the  parking  lot 
(approximately  one-fourth)  and  would  reduce  access  to  the  bathhouse, 
its  impact  would  not  be  as  severe  as  Alternative  1.  Alternative  3 
would  not  interfere  with  access  between  Beach  A  and  Beach  B.  A  400- 
slip  small-boat  harbor  in  the  park  at  Geneva-on- the-Lake  would  help 
to  satisfy  demand  for  such  facilities  in  the  area  as  well  as  help  to 
increase  utilization  of  the  park  and  its  existing  facilities. 

Mitigation  Weeds  for  Plan  3 

The  need  for  mitigation  of  adverse  environmental  impacts  has  not  been 
determined  to  present.  However,  since  the  layout  presented  would 
displace  about  5  acres  of  wetland,  construction  in  kind  would 
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undoubtedly  be  required.  Further  studies  by  the  U.  S.  Fish  and 
Wildlife  Service  will  evaluate  this  need,  and  mitigative  measures 
will  be  investigated  in  Stage  3  and  reported  in  the  draft  Phase  I,  as 
appropriate. 

Implementation  of  Plan  3 

Based  on  17  July  1979  correspondence  from  ODNR  (Exhibit  E-10  of 
Appendix  E),  a  modified  Plan  3  is  the  apparent  preference  of  that 
agency.  In  the  accompanying  drawings,  ODNR  has  shown  a  reduction  in 
the  desired  harbor  capacity  from  400  slips  to  either  300  or  360 
slips.  This  being  the  case,  it  is  probable  that  the  associated 
construction  could  be  oriented  to  reduce  the  amount  of  wetland 
displaced.  Although  the  U.  S.  Fish  and  Wildlife  Service  has  indi¬ 
cated  opposition  to  Plan  3  (Exhibits  E-8  and  E-9  of  Appendix  E),  it 
is  the  District's  position  that  Plan  3  is  a  reasonable  compromise  and 
probably  could  be  implemented,  particularly  with  the  modification  in 
capacity  suggested  by  ODNR. 
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ALTERNATIVE  PLAN  4  -  WETLANDS  HARBOR 


Description  of  Plan  4 

Plan  4  would  provide  an  onshore  all-weather  harbor  with  berthing  for 
400  boats  In  the  easterly  portion  of  the  wetlands  area  adjacent  to 
the  existing  parking  lot.  The  proposed  plan  is  shown  on  Plate  15 
of  Appendix  I. 

The  breakwaters  and  entrance  channel  would  be  similar  to  those  for 
Plan  3  except  that  the  orientation  of  these  features  would  be  shifted 
to  provide  a  more  nearly  north-south  alignment  to  reduce  the  length 
of  the  west  breakwater.  A  short  spending  beach  would  be  constructed 
to  the  east  of  the  entrance  channel  to  prevent  transmittal  of  the 
attenuated  design  wave  in  the  entrance  into  the  mooring  area.  A  sand 
bypass  system  would  be  incorporated  into  the  project  for  down-drift 
nourishment . 

The  mooring  area  would  aggregate  about  9.6  acres  primarily  in  the 
wetlands.  The  periphery  would  be  protected  against  erosion  from 
prop -wash  by  riprap  or  vertical  concrete  walls.  The  public  service 
facilities  and  boat  launching  ramps  would  be  located  at  the  east  end 
of  the  marina  convenient  to  existing  parking. 

Cost  Estimate  for  Plan  4 


The  detailed  cost  estimate  for  Plan  4  is  presented  in  Table  C-5  of 
Appendix  C.  Table  D-10,  following,  summarizes  the  project  costs, 
including  apportionment  to  project  interests.  Annual  charges,  allo¬ 
cated  by  project  purpose,  are  shown  in  Table  D-ll.  The  total  project 
cost  for  Plan  4  is  estimated  at  $2,959,000,  the  total  investment 
$3,153,200,  and  annual  charges  would  be  $256,800. 
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Table  D-10  -  Estimate  of  Total  Project  Coat  for  Alternative  Plan  A 
(May  1979  Price  Levels) 


I  tea 

Amount 

Total 

TOTAL  PROJECT  COSTS: 

$ 

$ 

1.  Channels 

2.  Breakwaters 

3.  Recreational  Facilities 

4.  Aids  to  Navigation 

5.  Lands  and  Daaages 

6.  Engineering  and  Design 

7.  Supervision  and 

Administration 

751,000 

1,081 ,000 

81 ,0001/ 
24.0001/ 
135,000 
726,0001/ 

161,000 

Total  Project  Cost 

2,959,000*/ 

FEDERAL  SHARE: 

50  Percent  of  Iteas  1,2, 

3,  6,  and  7 

Aids  to  Navigation  (  U.  S. 
Coast  Guard) 

1,400,000 

24,000 

Total  Federal  Share  of 

Project  Costs 

1,424,000*/ 

NON-FEDERAL  SHARE: 

Cash  Contribution  (50 

Percent  of  Iteas  1,  2, 

3,  6,  end  7 

Lands  and  Daaages 

1,400,000 

135,000 

Total  Non-Federal  Share 
of  Project  Costs 

1,535,000*/  1/ 

1/  Walkways  and  handrails  for  breakwater  fishing. 

2/  Cost  Includes  necessary  EAD  and  S&A. 

3/  Includes  $124,000  for  hydraulic  model  study. 

4/  Does  not  Include  costs  for  alligation  of  adverse  envlronaental 
lapacta  that  aay  be  required  for  Plan  4.  Mitigation  will  be  eval¬ 
uated  In  Stage  3,  as  appropriate. 

5/  Does  not  include  non-Federal  cost  for  self-liquidating  features 
of  the  project  which  Is  estlaated  at  $3.78  alllion  (May  1979 
price  levels.) 


Table  D-ll  -  Estimated  Investment  Cost  and  Annual  Charges  for 
Alternative  Plan  4  (May  1979  Price  Levela)A/ 


Item 

Navigation 

Recreation 

Total 

TOTAL  INVESTMENT  FOR 

THE  PROJECT: 

$ 

$ 

$ 

Total  Project  Cost, 
Excluding  Lands 
Interest  During 
Construction 

Lands  and  Damages 

2,743,000 

188,600 

135,000 

81 , 000 

5,600 

2,824,000 

194,200 

135,000 

Total  Investment, 
Including  Lands 

3,066,600 

86,600 

3,153,200 

ANNUAL  CHARGES  FOR 

THE  PROJECT: 

Interest 

Amortization 

Maintenance 

210,800 

7,900 

28,000 

6,000 

200 

3,900 

216,800 

8,100 

31,900 

Total  Annual  Charges 

246,700 

10,100 

256,800 

FEDERAL  SHARE: 

Total  Investment  Cost 

Total  Project  Cost 
Interest  During 
Construction 

1,383,500 

95,100 

40,500 

2,800 

1,424,000 

97,900 

Total  Investment 

1,478,600 

43,300 

1,521,900 

Annual  Charges 

Interest 

Amortization 

Maintenance 

101 ,600 
3,800 

28 ,0002/ 

3,000 

100 

104,600 

3,900 

28,000 

Total  Annual  Charges 

133,400 

3,100 

136,500 

NON-FEDERAL  SHARE: 

Total  Investment  Cost. 
Including  Lands 

Total  Project  Cost, 
Excluding  Lands 
Interest  During 
Construction 

Lands  and  Damages 

1,359,500 

93,500 

135,000 

40,500 

2,800 

1,400,000 

96,300 

135.000 

Total  Investment, 
Including  Lands 

1 ,588,0002/ 

43,300 

1,631,300 

Annual  Charge b 

Interest 

Amortization 

Maintenance 

109,200 

4,100 

3,000 

100 

3,900*/ 

112,200 

4,200 

3,900 

Total  Annual  Charges 

113,300 

7,000 

120,300 

U  6-7/8  percent  Interest  rate,  50-year  life  (1  *  .06875,  amort.  - 
.00257).  Does  not  Include  cost  for  mitigation  of  environmental 
Impacts. 

2/  100  percent  Federal  for  general  navigation. 

3/  Excludes  $3.78  million  for  self-liquidating  costs. 

4/  100  percent  non-Federal. 


Economic  Evaluation  of  Plan  4 


The  total  average  annual  navigation  benefits  are  $563,900  as  defined 
in  Appendix  D.  Recreational  breakwater  fishing  benefits  wili  be  deter¬ 
mined  for  inclusion  into  the  Draft  Phase  1.  From  Table  D-12,  below, 
the  net  benefits  for  navigation  are  $317,200  and  the  benefit-to-cost 
ratio  is  2.29  (excludes  cost  for  mitigation  which  could  be  con¬ 
siderable  for  Plan  4.) 

Table  D-12  -  Summary  of  Benefits  and  Costs  for  Plan  4 


Navigation 

Recreational 

Fishing 

Total 

Project 

Average  Annual  Benefit 

$ 

563,900 

Not  Available^./ 

563,900i/ 

Average  Annual  Costs^/ 
Federal 

Non-Federal 

Total 

133,400 

113,300 

246,700 

3,100 

7,000 

10,100 

136,500 

120,300 

256,8001/ 

Net  Benefits 

317,200 

Unavailable 

307 , 100 

Benefit/Cost  Ratio 

2.29 

Unavailable 

2.19 

_1/  Excludes  recreational  breakwater  fishing  benefits  which  are  being 
prepared  by  U.  S.  Fish  and  Wildlife  Service  for  inclusion  into  the 
Draft  Phase  I. 

2 /  Does  not  include  costs  for  mitigation  of  adverse  environmental 
impacts  which  may,  or  may  not,  be  required  for  Plan  4. 


Environmental  Features/Assessments  of  Plan  4 


Construction  of  a  small-boat  harbor  at  this  site  would  place  the 
facility  in  a  sheltered  position  with  respect  to  storm  and  wave  acti¬ 
vity.  The  accretion  and  erosion  mechanisms  in  the  immediate  vicinity 
would  be  altered,  however,  a  sand  bypass  system  would  be  utilized  to 
nourish  downdrift-starved  areas. 

Alternative  4  would  directly  destroy  approximately  17.6  acres  of 
wetland.  Indirect  impacts  to  the  remaining  7.4  acres  would  be  more 
serious  than  those  associated  with  any  of  the  other  alternatives. 

The  value  of  the  entire  wetland  would  be  destroyed  by  the  disturban¬ 
ces  of  noise,  dust,  and  water  craft  emissions  characteristic  of  most 
boat  harbors.  Although  this  is  the  least  costly  alternative,  the 
amount  that  would  have  to  be  spent  on  wetland  mitigation  would  be 
very  high,  therefore,  possibly  making  this  plan  more  costly  than  any 
of  the  other  alternatives.  Water  levels  in  the  swamp  could  be 
severly  lowered.  Additionally,  the  proximity  of  the  harbor  to  the 
larger  borrow  pit  and  to  the  swamp  would  almost  certainly  reduce 
their  use  by  various  species  of  wildlife. 

This  alternative  would  require  that  a  section  of  shoreline  approxi¬ 
mately  600  feet  in  length  be  committed  for  the  development  of  this 
project.  Approximately  3.9  acres  of  offshore  aquatic  habitat  would 
be  disturbed  by  dredging  and  construction  of  rubblemound  breakwaters. 
The  surface  area  of  the  offshore  rock  revetment  structures  would  pro¬ 
vide  approximately  0.5  acres  of  colonizable  benthic  habitat,  however, 
as  well  as  increased  fishing  access.  The  approximately  12.2  acres  of 
terrestrial  area  excavated  to  produce  mooring  facilities  would  create 
aquatic  habitat.  The  Irreversible  alternation  of  the  aesthetic 
characteristics  of  the  shoreline  and  the  irretrievable  commitment  of 
materials,  labor,  and  machinery  to  the  construction  and  maintenance 
of  the  project  area  are  also  considered  to  be  significant  commitments 
of  resources. 

This  alternative  leaves  all  existing  park  facilities,  including 
beaches  and  parking  areas,  intact.  A  400-slip  small-boat  harbor  in 
the  park  at  Geneva-on- the-Lake  would  help  to  satisfy  demand  for  such 
facilities  in  the  area  as  well  as  help  to  increase  utilization  of  the 
park  and  its  existing  facilities. 

Mitigation  Needs  for  Plan  4 

Plan  4  would  directly  destroy  nearly  18  acres  of  wetlanJ,  and 
indirectly  impact  on  the  remaining  7  acres.  As  a  minimum,  replace¬ 
ment  in  kind  by  man-made  construction  would  be  required.  Until  the 
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fish  and  wildlife  survey  is  completed  by  U.  S.  Fish  and  Wildlife 
Service  this  fall,  the  need  for  other  mitigation  of  adverse  environ¬ 
mental  impacts  will  not  be  known . 

Implementation  of  Plan  4  < 

Plan  4  is  opposed  by  U.  S.  Fish  and  Wildlife  Service.  In  addition, 
the  Buffalo  District  has  concluded  that  since  there  are  practical 

alternatives  to  Plan  4  which  would  occupy  most  of  the  wetland.  Plan  4  [' 

is  not  a  viable  plan  and  should  not  be  Implemented. 
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ALTERNATIVE  PLAN  5  -  NO  ACTION 


The  "no  notion”  or  "do  nothing,"  plan  represents  tlu*  base  coni  It  ton 
for  evaluation  of  the  four  structural  plans  previously  described. 

This  option,  although  not  favored  by  local  project  sponsors  and  the 
recreational  boating  community,  avoids  both  the  monetary  investments 
and  potential  adverse  Impacts  associated  with  structural  improve¬ 
ments.  The  plan  would  not  meet  any  of  the  needs  of  boaters  or 
recreational  fishermen  in  the  area.  It  would  not  provide  a  harbor- 
of-refuge  for  pleasure  craft  along  a  relatively  long,  unprotected 
reach  of  Lake  Erie  shoreline  that  presently  has  no  such  facilities. 
Problems  stated  earlier  in  this  report  would  remain  unchanged.  The 
“no  action"  plan  would  not  meet  the  planning  objective  to  provide  a 
safe,  all-weather  small  boat  facility  in  tne  study  area. 

SUMMARY  EVALUATION  OF  IMPACTS  DURING  CONSTRUCTION  -  PLANS  1-5 

Social  Effects:  Noise  -  Construction  noises  would  occur  which  could 
be  disturbing  to  visitors  to  the  park  if  any  of  the  alternatives, 
except  the  "no  action"  alternative,  is  carried  out.  Probably  the 
most  disturbing  noises  would  accompany  the  excavation  of  land, 
because  this  activity  involves  intense,  persistent  physical  impact 
between  machinery  and  dense  materials  to  be  broken  up  and  moved 
(ashphalt  and  soil.)  Also,  this  excavation  is  to  be  performed  on 
areas  directly  adjacent  to  fairly  well-used  park  facilities  where 
visitor  population  is  likely  to  be  high.  The  plans  which  include  the 
most  excavation  of  land  are  Alternatives  3  and  4  (both  roughly  15 
acres),  while  Alternative  1  is  intermediate  in  this  respect  (roughly 
13  acres  of  land  planned  to  be  excavated.)  Alternative  2,  which 
includes  an  offshore  harbor,  requires  the  least  excavation  of  land 
(roughly  eight  acres)  and,  thus,  probably  would  be  the  least 
disturbing  of  the  implementable  plans  as  a  noise  source  during 
construction.  Noise  would  also  be  generated  by  breakwater  construc¬ 
tion  affecting  visitors  to  the  park.  It  is  anticipated  that  this 
would  be  a  fairly  continuous  motor  noise  as  water  and  land-based 
cranes  and  barges  manipulate  stone  material.  This  noise  effect  is 
expected  to  be  about  equal  for  all  the  plans,  and  would  affect  mainly 
visitors  at  beach  areas  nearest  the  activity. 

Social  Impacts;  Displacement  of  People  -  No  residential  development 
exists  in  the  area  where  construction  would  occur,  so  no  major 
displacement  will  occur.  Beach  visitors  may  choose  to  avoid  bathing 
sites  nearest  construction  activity  and,  thereby,  be  displaced  to 
equivalent  nearby  sites. 

Social  Impacts:  Aesthetics  -  Climatic  conditions  of  the  Lake  Erie 
coast  dictate  that  major  construction  be  accomplished  during  the 
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period  of  heaviest  use  of  the  park  and  beaches.  Offshore  construc¬ 
tion  activities  would  present  an  obstruction  to  the  natural  view  of 
the  lake  and  in  some  ways  detract  from  the  scenic  beauty  of  the 
shore.  Conversely,  some  visitors  to  the  area  might  derive  pleasure 
and  interest  from  viewing  construction  work  in  progress. 

Social  Impacts:  Community  Cohesion  -  None  of  the  alternatives  are 
planned  to  occur  in  a  community,  thus,  there  would  be  no  effect  on 
community  cohesion. 

Social  Impacts:  Community  Growth  -  No  effect  upon  community  growth 
is  anticipated  from  any  construction  alternative  or  the  "no  action" 
plan. 

Economic  Effects:  Tax  Revenues  and  Property  Values  -  No  effect  upon 
tax  revenues  and  property  values  is  expected  from  either  construction 
of  a  project  or  the  "no  action"  plan,  because  an  action  would  be 
relatively  short-term,  of  low  magnitude,  and  situated  on  land  owned 
by  the  State  of  Ohio. 


Economic  Effects:  Public  Facilities  and  Services  -  Local  business 
establishments  such  as  restaurants,  service  and  repair  shops,  motels, 
and  retail  stores  may  be  expected  to  benefit  from  the  presence  of 
construction  workers  involved  in  carrying  out  all  plans  except  the 
"no  action"  plan.  This  effect  would  be  slight  because  of  the  small 
size  of  the  anticipated  work  crews  (less  than  30  persons.) 

Similarly,  demand  for  public  services,  in  the  form  of  police,  rescue, 
and  medical  services  will  not  rise  appreciably  due  to  the  presence  of 
the  workers.  Other  public  services,  such  as  refuse  collection, 
sewage  treatment,  water  supply,  and  public  utilities  would  certainly 
be  sufficient  to  accommodate  any  foreseeable  immediate  project- 
related  population  increases. 

Economic  Effects:  Employment /Labor  Force  -  The  input  of  capital  into 
a  project  would  result  in  a  temporary  increase  in  employment  and  the 
labor  force  during  construction.  These  impacts  would  be  of  short 
duration,  as  construction  is  expected  to  occur  two  seasons  only.  The 
following  would  be  required  for  each  alternative: 


Alternative  1 
Alternative  2 
Alternative  3 
Alternative  4 
No  Action  (5) 


25  persons 
25  persons 
20  persons 
15  persons 
0  persons 


Economic  Effects:  Business  and  Industrial  Activity  -  The  construc¬ 
tion  of  any  of  the  plans,  except  the  "no  action"  plan,  is  a  business 
activity  of  an  industrial  nature.  Assuming  that  this  positive  effect 
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is  proportional  to  the  cost  of  a  given  alternative,  they  may  be 
assessed  in  relative  terms,  as  follows: 


Total  First  Cost  - 

Alternative  Government  Estimate 

$ 

1  4,135,000 

2  4,148,000 

3  3,174,000 

4  2,824,000 

No  Action  (5)  0 

The  above  cost  estimates  do  not  include  the  self-liquidating  cost 
associated  with  each  alternative  for  the  mooring  area,  launching 
ramps,  and  public  service  facilities  currently  estimated  at: 

(l)  $4,150,000  for  Alternative  1;  (2)  $3,580,000  for  Alternative  2; 
(3)  $4,130,000  for  Alternative  3;  and  (4)  $3,780,000  for  Alternative 
4.  These  self-liquidating  facilities  are  the  responsibility  of  the 
non-Federal  sponsor,  ODNR. 

Environmental  Effects:  Air  Quality  -  Air  quality  in  the  proposed 
project  area  would  be  temporarily  affected  by  dust,  noise,  odors,  and 
vehicle  emissions  from  the  operation  of  construction  equipment,  in 
the  Instance  of  any  of  the  plans  except  for  the  "no  action”  plan. 

The  construction  Contractor  would  be  required  to  control  such 
emissions  and  effects  where  practical. 

Environmental  Effects:  Water  Quality  -  Some  short-term  reversible 
impacts  on  water  quality  would  occur  during  construction  of  any  of 
the  implementable  plans  for  construction  of  a  small-boat  harbor  at 
Geneva-on-the-Lake .  There  would  probably  be  some  unavoidable 
spilling  of  fuels,  oil,  and  grease  into  the  water  from  the  operation 
of  both  land-based  and  marine  construction  and  earth-moving  equip¬ 
ment.  Considerable  amounts  of  turbidity  would  be  unavoidably  created 
during  breakwater  construction  and  channel  dredging.  This  would  be  a 
high  magnitude,  short-term  impact  and  should  disappear  soon  after 
construction  and/or  dredging  is  completed. 

Environmental  Effects:  Cultural  Resources  -  The  project  will  not 
affect  any  cultural  resources  currently  listed  or  eligible  for  the 
National  Register  of  Historic  Places  (NRHP).  However,  as  the  area 
has  never  been  systematically  surveyed,  the  project  may  affect,  as 
yet  undiscovered,  cultural  resources  which  may  be  potentially  eli¬ 
gible  for  the  NRHP.  Therefore,  a  Cultural  Resources  Reconnaissance 
will  be  conducted  early  in  Stage  3  to  insure  that  all  historical 
sites  are  identified  prior  to  plan  implementation. 

Environmental  Effects:  Natural  Resources  -  Certain  aspects  of  all 
the  implementable  plans,  except  the  "no  action"  plan,  would  require 
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the  commitment  of  natural  resources  in  the  form  of  construction 
materials  and  energy  expended  during  the  construction  process.  These 
Include:  (1)  breakwater  stone,  which  would  be  quarried  from  a  nearby 
quarry  that  can  provide  the  proper  materials  at  the  most  economical 
cost,  in  the  following  quantities: 

Alternative  Tons  of  Stone 

1  37,572 

2  50,680 

3  24,640 

4  22,480 

The  above  figures  comprise  both  bedding  stone  and  armor  stone; 

(2)  steel,  which  would  be  used  to  construct  a  6-inch  diameter  sand 
bypass  pipeline  for  all  alternatives;  (3)  oil  and  gasoline,  which 
would  be  used  in  all  phases  of  construction  by  vehicles  and  machin¬ 
ery. 

Environmental  Effects:  Man-made  Resources  -  Two  of  the  four  alter¬ 
natives  require  excavation  of  a  currently  existing  car-parking  area 
to  create  boat  mooring  space.  The  total  area  presently  developed  for 
car  parking  at  the  park  is  roughly  16  acres.  Alternative  1  would 
commit  about  9  acres  of  this  area  for  mooring  facilities,  while 
Alternative  3  would  use  roughly  5  acres  of  this  previously  developed 
area. 

Environmental  Effects:  Ecosystems  -  Some  destructive,  largely 
irreversible  impacts  would  occur  to  wildlife  populations  and  their 
habitat  as  a  result  of  construction  of  implementable  projects.  The 
most  significant  habitat,  in  terms  of  uniqueness,  productivity,  and 
value  to  wildlife,  is  a  diverse  undeveloped  25-acre  area  of  mainly 
wetland  sites  located  west  of  the  existing  parking  facilities. 

Direct  destruction  or  severe  disturbance  to  portions  of  the  wetland 
area  would  occur  in  the  event  that  any  of  several  alternatives  are 
implemented,  as  follows: 


The  nature  and  distribution  of  plant  and  animal  habitats  in  this  area 
is  a  key  factor  in  the  richness  and  diversity  of  life  there.  Loss  of 
wetland  areas  and  swamp  forests  is  a  major  contemporary  environmental 
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problem.  Executive  Order  11990  (24  May  1977)  dictates  avoidance  of 
new  construction  located  in  wetlands  unless  there  is  no  practical 
alternative,  and  that  all  practical  measures  are  taken  to  minimize 
harm.  Oue  to  potential  destruction  of  wetlands,  Alternative  4  is 
environmentally  unacceptable.  Alternatives  2  and  3  impact  the 
wetland  areas  as  Illustrated  in  the  table  above,  and  while 
Alternative  1  does  not  affect  the  wetland  areas,  it  would  impact 
significantly  upon  the  mouth  of  Cowles  Creek.  The  biological  resour¬ 
ces  associated  with  Cowles  Creek  have  not  been  evaluated.  Field 
studies  of  this  site  are  being  carried  out  by  the  U.  S.  Fish  and 
Wildlife  Service;  the  data  obtained  through  these  investigations  are 
not  yet  available.  Due  to  the  lack  of  biological  information  about 
the  area,  the  magnitude  of  the  potential  harm  of  each  of  the  alter¬ 
natives  cannot  be  accurately  assessed  at  this  time. 

Excavation  of  the  land  area  designated  to  become  a  boat-mooring  area 
would  result  in  the  production  of  spoil  material  in  the  following 
amounts:  Alternative  1,  124,000  cubic  yards;  Alternative  2,  77,440 
cubic  yards;  Alternative  3,  146,000  cubic  yards;  Alternative  4, 
144,000  cubic  yards.  The  material  would  consist  of  asphalt  overbur¬ 
den  and  soil.  Present  plans  for  disposal  of  this  material  are  to 
spread  it  over  a  portion  of  the  designated  camping  area  of  the  park, 
and  to  stabilize  the  material  by  seeding  the  area  to  produce  grass 
cover.  This  suggested  disposal  site  has  not  been  evaluated  in 
environmental  terms. 

SUMMARY  ASSESSMENT  OF  IMPACTS  FOR  FUTURE  CONDITIONS  -  PLANS  1-5 

This  section  of  environmental  assessment  will  attempt  to  identify 
impacts  that  would  occur  to  Geneva  State  Park  in  the  future  after  a 
small-boat  harbor  is  constructed.  The  output  of  the  proposed  plans 
is  to  benefit  small-boat  navigation  and  provide  pier-fishing  oppor- 
tuni t ies. 

Social  Effects:  Noise  and  Aesthetics  -  The  existence  of  a  small-boat 
harbor  at  Geneva  State  Park  would  detract  in  some  ways  from  its  sce¬ 
nic  beauty.  Views  along  the  shoreline  would  be  obstructed  by  break¬ 
waters  and,  in  several  of  the  alternatives,  natural  areas  would  be 
replaced  by  essentially  lifeless  structures  and  facilities.  The 
Increased  attendance  at  the  park,  facilitated  mainly  by  increased 
development  for  the  use  of  motorized  contrivances,  would  result  in  an 
increased  level  of  noise  and  commercial  activity  there,  which  is  pre¬ 
cisely  what  a  growing  number  of  Americans  are  seeking  to  avoid  during 
their  leisure  time.  This  would  detract  from  the  quality  of  the 
recreation  experience  of  some  members  of  several  groups  of  the  non- 
boatlng  public,  Including  those  who  engage  in  the  following  activi¬ 
ties  at  the  park:  camping,  swimming,  fishing,  hiking,  picnicing,  and 
nature  study. 


Economic  Effects;  Business  and  Industrial  Activity,  Employment,  Tax 
Revenues,  and  Property  Values  -  One  of  the  primary  justifications  for 
the  proposal  of  a  small-boat  harbor  project  at  this  site  is  based  on 
the  belief  that  national  strength  and  satisfactory  levels  of  living 
will  be  achieved  by  increased  national  income  and  productivity.  An 
objective  of  studies  connected  with  the  proposed  harbor  is  to  main¬ 
tain  or  improve  the  economic  status  of  the  area.  Presently  the  State 
park  is  underutilized,  and  a  small-boat  harbor  here  would  increase 
attendance.  Concomitant  with  that  increase  would  be  an  increase  in 
tourist-related  business  activity  in  the  area,  and  industrial  activ¬ 
ity  related  to  boating.  This  would  include  increases  in  employment 
locally  in  temporary  lodging,  restaurant,  and  retail  store  establish¬ 
ments. 

Commercial  properties  have  a  market  value  which  is  largely  dependent 
upon  their  suitability  for  successful  business  activity.  In  the  case 
of  areas  of  high  tourism,  an  influx  of  visitors  determines  the  amount 
of  income  generated  on  a  tract  of  land  and,  in  turn,  largely  deter¬ 
mines  both  property  values  and  tax  revenues  (property  and  income 
taxes) . 

Economic  Effects:  Displacement  of  Farms  -  No  farms  or  farmland 
exists  in  the  area  of  the  proposed  project.  Therefore,  no  farms  or 
farmlands  will  be  affected  by  any  of  the  implementable  plans  for 
Geneva-on-the-Lake . 
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SECTION  E 

COMPARISON  OF  PLANS 


Initially,  a  total  of  12  plans  were  considered  as  possible  solutions 
for  meeting  the  small  boat  navigation  needs  at  Geneva  State  Park.  Of 
those,  seven  were  dropped  from  further  consideration  in  the  initial 
iteration  primarily  because  they  did  not  satisfy  the  objective  of 
providing  an  all-weather  harbor  at  the  site.  Of  the  five  remaining 
alternatives  that  were  considered  for  in-depth  study,  four  are  struc¬ 
tural  plans  that  would  provide  an  all-weather  facility  with  berthing 
for  400  boats,  and  the  fifth  is  the  "no-action,"  or  basis-of- 
comparlson,  plan.  Engineering,  economic,  and  environmental  aspects 
of  these  five  plans  were  discussed  in  Section  D. 

COMPARISON  OF  PLANS 

A  summary  matrix  of  the  comparative  costs,  benefits,  and  economic 
efficiency  for  each  of  the  five  alternative  plans  considered  is  pre¬ 
sented  in  Table  El  below.  This  is  followed  by  Table  E2  that  provides 
an  abbreviated  "summary  of  effects"  for  the  five  plans  based  on 
available  Information. 
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Table  El  -  Economic  Comparison  of  Alternative  Plans  1  Through 
(May  1979  Price  Levels) 
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Table  E2  -  Summary  of  Effects  for  Alternative  Plans  1  Through  5  (Cont'd) 


o  3  • 

3  u 

X  X  t4 


o  W  £  ^  w 

U  01  O  »“* 

H  V  TD  ap  X 
C  J3  X  u  C  C  3 

=>  <a  *j  o  «  ex 


cf  -0 

3  U  41  « 

>A  O  ®  ■o  a 

to.  X  II  3 

7i  m  u  u  8 

O  01  u 

ao  h-<  oi  Ot 

o  fl  O  4-.  X 

w  B  0» 

8  W  b  O 

a>  *T3  a  ft* 

X  U  8  O 


a.  ai  >%  *o  o. 

41  83  O  c 

U  3  U  8  8 

U  83  *-*  ^  *■»  ■ 

«J  V  <0  u  < 

C  V  «l  tl  u 

:=>  x  -a  3  in 


U-I  >>  01 

■»-«  u  00 

C  43  3 

30  4a  4a 
•H  8  8 
C/l  33  u 


0  4)  I  • 

o  c  £  a  « 

U  O  *-»  t«  T3 

i  «**  *4  o-o  c 

4J  (Q 

83  8  8  ®  H 

41  u  U  flD  *J 

a  ii  id  ai  oi 

0.83  ■— I  3 

O  VH  4) 

^  tO  l-  03  41 

83  C  8  8  £ 

i  O  X  >  « 

in  °  **3  O 

U  8  8  w 

l  tT  0/  fifl  C 

:  •-*  x  3  u  oo 

I  3  4-1  (0  01  C 

O  U  U  *-*  -ra 

i  £  3  8h  6C 


•  -83  r>J 
C  >\  01 
-  O  83  *J  C 
■h  3  8  8 


U-  tfc.  03 

va  CO  00 

=>  c 

83  «0 

3  >%X 
O'  X  U 


l  CX  CO  c  c 

o  e  c  ^  o 

;  o  o 

i  u  to  4-»  c 

i  e«  O  O 

!  n-  8  C 

I  O  03  a-* 

I  I  W3  -a 

U3  td  (0  33 

)  aj  3  X  O 

o  a 

:  3  pc 

»  3)  Z  >s 

:  ai  a  c 

i  u  o  o  w 


o>  o  c 
V-  X  c  o 
a)  8-h 
<— <  u 

T3  V3  CX  tfl 
C  ►J  3-. 
«  3  5J  8 
*H  "O 
O  to,  X  ^ 
WWW* 
3  C 
0)  as  O 

H  >,83  U 

x  x  e 
(0  03  u 

U  83  fl  8 
a  43  g  X 
41  U  O  *J 
<J  u  o  u 
fj  43  41  3 

<  l*u  1-1  »4_l 


41 

X  - 
43  *J  » 

X  —  C 

*-•  41 

C  > 

4a  8  H  83 
O  O  C 
to.  >  « 

43  C 
3«  i3  *3  U 
<4  <0  U 

X  O  43 
O  *-»  *-»  he 
(0  *4  « 

•h  e  « 

«J  o  u 

<H  8  W 

>  C  8  « 

8  <4  a  8 
x  a  a.  4>  • 
H  o  «o  •■*  • 


u  *J 
O  U 

-<  Q  41 

3  41  6  -*“> 

:  C  T3  X 

I  c  43  4)  3 

<4  «  X  * 
s  x  a.  *7 

s  U  3  CO 

»-  >.  flj 

?  *»  ®  X  43 

I  U  -H  U 

<  C  83  83  4 

>  «  43 

I  V.  8  ^  H 

3  U  83  4  8 

j  c  e  9  t. 

)  «  4  U  « 

o  x 
o  83  *->  5  a. 

13  C  V  *4 

-  «  J  8  l- 

5  43  <J 

co  u  6./~s 

II  U  fn  (0  c 

:  43  w  80  O 

J  4J  8)  C 

«  c  <a  «-> 

u  >  «  a. 

J  .*  ^  «  3 

4  <0  i3  «  h 

I  41  43  41  <0 

J  U  )  h  <H 

^  X  w  (0  -O 


f4  (Q  4J 

4  H  c  -H 

X  83  O  C 
I  »a  aa  3 
U  *J  « 
H  -a  8  k- 
41  <44  41  O 
3  43  U  CL 

c  y  a. 

H  8  8  O 
8  tc  nC 

•ri 

U  — S  <0 
O  •  -<  U 
CO  a}  w  3 


Table  E2  -  Sumary  of  Effects  for  Alternative  Plans  1  Through  5  (Cont'd) 
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Table  E2  -  Summary  of  Effects  for  Alternative  Plans  1  Through  5  (Cont’d) 


TRADE-OFF  ANALYSIS 


Four  of  the  five  plans  considered  for  in-depth  study  are  structural 
plans  that  would  provide  an  all-weather  harbor  with  berthing  for  400 
boats  and  comparable  launching  facilities  for  trailer-drawn  boats. 
Each  of  these  structural  alternatives  would  also  provide  breakwater 
fishing  opportunities.  The  fifth  alternative  is  the  "no  action,"  or 
do-nothing  alternative  which  would  enhance  neither  recreational 
boating  or  fishing  opportunities  in  the  project  area. 

Trade-off  Analysis  of  "No-Action"  vs  Structural  Alternatives 

As  previously  stated,  the  no-action  plan  would  not  meet  any  of  the 
regional  and  local  demand  for  recreational  boating  and  land-based 
fishing.  It  would  require  no  monetary  investment,  preclude  the 
potential  for  conflict  with  other  park  activities  and  facilities  such 
as  swimming  beaches  and  the  bathhouse,  and  eliminate  the  probable 
need  for  mitigation  of  adverse  environmental  impacts  and  project 
induced  shoreline  erosion.  The  trade-offs  for  the  four  structural 
alternatives  would  be  the  converse  of  those  for  the  no-action  alter¬ 
native. 

Trade-Offs  for  the  Four  Structural  Alternatives 


Each  of  the  four  structural  alternatives  would  provide  an  all-weather 
harbor  for  400  boats,  comparable  boat-launching  and  service  facili¬ 
ties,  and  a  harbor-of-refuge  for  transient  craft.  The  space 
available  for  breakwater  fishing  varies  for  the  four  alternatives 
dependent  upon  location  and  configuration  of  the  breakwaters.  The 
available  lengths  vary  from  a  minimum  of  550  feet  for  Plan  1;  570 
feet  for  Plan  4;  740  feet  for  Plan  3;  to  a  maximum  of  1,660  feet  for 
Plan  2. 

In  devising  the  four  structural  plans,  primary  considerations  were 
project  costs,  potential  adverse  environmental  Impacts  and  adverse 
effects  on  existing  and  proposed  park  facilities.  From  Table  El, 
preceeding,  the  apparent  least  costly  alternative  is  Plan  4  at  $3.15 
million  and  the  most  costly  is  Plan  1  at  $5.03  million.  However,  if 
the  four  seasons  survey  which  is  yet  to  be  completed  shows  that  miti¬ 
gation  of  adverse  environmental  impacts  is  required,  it  is  probable 
that  the  total  project  investment  cost  for  all  four  alternatives  will 
be  comparable.  The  self-liquidating  costs  that  would  be  borne  by 
non-Federal  interests  would  vary  from  a  minimum  of  $3.58  million  for 
Plan  2  to  a  maximum  of  $4.15  million  for  Plan  1  (see  Table  El). 

Costs  for  replacing  parking  area  lost  due  to  encroachment  (Plans  1 
and  3)  or  additional  parking  required  (Plan  2)  are  not  included.  In 
summary,  and  in  the  absence  of  a  determination  regarding  mitigation, 
it  is  speculated  that  Plan  1  would  be  the  most  costly  but  least 


environmentally  damaging  alternative,  and  Plan  4  the  least  costly  but 
most  environmentally  damaging  alternative.  Plans  2  and  3  would  fall 
somewhere  In  between  when  comparing  the  economic/environmental 
trade-offs. 

With  regard  to  social  trade-offs.  Plan  1  would  sever  convenient 
access  between  Beaches  A  and  B  while  the  other  alternatives  would 
preserve  the  Integrity  of  this  park,  feature.  All  plans  would  present 
an  inconvenience  to  the  visitor  desiring  to  stroll  along  the  shore¬ 
line  In  the  park. 

RATIONALE  FOR  PLANS  ELIMINATED  FROM  FURTHER  DETAILED  STUDY 
(Plans  l  and  4) 

Based  on  the  District's  consideration  of  the  favorable  and  adverse 
aspects  of  the  four  structural  plans  studied  in  detail,  formal  and 
informal  discussions  and  written  communications  with  the  Ohio 
Department  of  Natural  Resources  and  the  U.S.  Fish  and  Wildlife 
Service,  and  the  requirements  set  forth  in  the  National  Environmental 
Policy  Act  and  Executive  Order  11990,  the  Buffalo  District  concluded 
that  Alternative  Plans  1  and  4  should  be  eliminated  from  further  con¬ 
sideration  as  viable  solutions  for  meeting  the  recreational  boating 
and  shore-based  fishing  needs  in  the  project  area.  However,  as  a 
result  of  coordination  of  the  Stage  2  Report  (July  1979)  with  North 
Central  Division  and  Office,  Chief  of  Engineers,  it  was  concluded 
that  It  would  be  appropriate  to  still  carry  Alternative  Plans  1  and  4 
forward  Into  Stage  3  planning.  These  alternative  plans  would  then  be 
used  as  a  basis  for  evaluating  and  assessing  the  effectiveness  of  the 
structural  plans  that  warrant  further  detailed  study  (Alternative 
Plans  2  and  3)  when  addressing  the  functional  and  environmental  con¬ 
cerns  at  Geneva  State  Park.  In  addition,  for  Plans  1  and  4  it  was 
also  concluded  that  no  additional  study,  such  as  formulating  mitiga¬ 
tion  plans,  refining  the  alternatives  based  on  input  provided  by 
local  boaters,  etc.,  would  be  required  in  Stage  3  planning  with  the 
exception  of  updating  the  current  cost  estimate  by  price  levels. 
Therefore,  although  Alternative  Plans  1  and  4  have  been  eliminated 
from  further  consideration  as  "Candidate  Selected  Plans"  for  meeting 
the  recreational  boating  and  shore-based  fishing  needs  in  the  project 
area,  they  will  still  be  carried  forward  into  Stage  3  planning  and 
will  be  used  as  the  basis  for  evaluating  and  assessing  the  effec¬ 
tiveness  of  the  structural  plans  that  warrant  further  detailed  study 
in  addressing  the  functional  and  environmental  concerns  at  Geneva 
State  Park. 

The  rationale  for  eliminating  Plans  1  and  4  from  further  con¬ 
sideration  other  than  for  comparative  purposes  with  Plans  2  and  3 
follows. 


98 


Rev  April  1980 


Alternative  Plan  1  -  Cowles  Creek  Harbor 


The  primary  consideration  in  eliminating  Plan  1  Is  the  position 
stated  by  the  Ohio  Department  of  Natural  Resources  (ODNR)  at  the 
29  May  1979  workshop  (see  paragaphs  15  and  16  of  Exhibit  F-3  in 
Appendix  F)  that  they  oppose  this  plan  because  it  Isolates  the  bath¬ 
house  and  splits  their  beaches.  Although  ODNR  requested  that  their 
official  position  on  all  of  the  structural  alternatives  be  deferred 
until  they  had  an  opportunity  to  study  the  plans  in  depth,  it  is 
apparent  that  they  will  not  accept  Plan  1  because  of  the  adverse 
Impact  on  other  park  facilities  and  uses.  The  Buffalo  District 
recognizes  that  the  U.S.  Fish  and  Wildlife  Service  prefers  Plan  1  for 
several  reasons  and  recommends  that  it  be  considered  further  (see 
Exhibits  E-8  and  E-9  of  Appendix  E).  However,  this  plan  is  not  con¬ 
sidered  viable  because  it  is  opposed  by  the  local  sponsor  and  there¬ 
fore  will  not  be  considered  further. 

Alternative  Plan  4  -  Wetlands  Harbor 


Plan  4  would  destroy  or  disturb  a  major  portion  of  the  wetlands  in 
the  project  area.  Although  this  loss  probably  could  be  mitigated  - 
at  great  expense  -  by  artificially  creating  a  wetland  elsewhere, 
Executive  Order  11990  dated  24  May  1977,  prohibits  Federal  par¬ 
ticipation  in  projects  which  destroy  wetlands  if  a  practical  alter¬ 
native  to  such  construction  exists.  Buffalo  District  has  concluded 
that,  as  a  minimum.  Alternative  Plan  2  is  a  practical  alternative  to 
Plan  4.  Therefore  Plan  4  will  be  eliminated  from  further 
consideration. 

RATIONALE  FOR  PLANS  WARRANTING  FURTHER  DETAILED  STUDY  AS  CANDIDATES 
FOR  THE  SELECTED  PLAN  (Plans  2,  3,  and  5) 

Alternative  Plan  2  -  Offshore/Onshore  Harbor 


The  U.S.  Fish  and  Wildlife  Service,  by  letter  dated  2  July  1979 
(Exhibit  E-8),  recommended  that  Plan  2  be  given  serious  consideration 
as  a  practical  design  subject  to  future  refinement.  The  opportunity 
for  breakwater  fishing  would  be  two  to  three  times  greater  for  Plan  2 
than  for  the  other  plans  because  of  the  greater  breakwater  length. 
Plan  2  also  maintains  the  integrity  of  the  other  park  features  and 
uses  and  is  economically  viable  with  a  B/C  Ratio  of  1.5.  For  these 
reasons  it  is  concluded  that  Plan  2  should  be  considered  further. 

Alternative  Plan  3  -  Wetland/Parking  Lot  Harbor 

Plan  3  is  considered  to  be  a  compromise  between  the  environmental  and 
functional  concerns  at  Geneva  State  Park  because  it  encroaches  into 
both  the  wetlands  and  parking  area.  Although  the  U.S.  Fish  and 
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Wildlife  Service  recommends  that  Plan  3  be  dropped  from  further  con¬ 
sideration  because  there  are  practical  alternatives  involving  lesser 
damage  to  the  wetlands  (see  Exhibit  E-8  of  Appendix  E),  the  amount  of 
wetland  destroyed  would  total  only  about  5  acres  and  could  be 
mitigated,  as  necessary.  In  addition,  of  the  practical  alternatives 
to  Plan  4  (the  wetland  plan).  Plan  3  is  the  most  economically  effi¬ 
cient  with  estimated  net  benefits  of  $253,200  and  a  B/C  Ratio  of 
about  1.8.  Plan  3,  modified  to  provide  either  300  or  360  slips,  is 
preferred  by  ODNR.  Based  on  sketches  provided  in  a  letter  dated 
17  July  1979  (see  Exhibit  E-10  of  Appendix  E),  it  Is  probable  that 
the  associated  construction  could  be  oriented  to  reduce  the  amount  of 
wetland  displaced.  For  these  reasons,  Plan  3  will  be  considered 
further . 

Alternative  Plan  5  -  No-Action  Plan 


As  with  any  potential  water  resources  project,  the  no-action  or  do- 
nothing  plan  is  carried  forward  as  an  alternative  course  of  action  in 
the  event  that  more  detailed  studies  show  structural  and/or  non- 
structural  plans  can  not  be  implemented  because  of  the  absence  of 
engineering,  economic,  environmental,  financial,  social  or  political 
viability.  Therefore,  the  no-actlon  Plan  5  will  be  considered 
further,  and  will  be  used  as  the  basls-of-comparison  in  evaluating 
the  structural  plans. 

RATIONALE  FOR  CANDIDATE  NED  PLANS 

Based  on  the  results  of  an  initial  screening  of  12  alternative  plans, 
it  was  determined  that  four  structural  plans  most  nearly  met  the 
planning  objectives  for  recreational  facilities  at  Geneva  State  Park. 
Preliminary  designs,  estimates,  economic  evaluation,  and  environmen¬ 
tal  assessments  were  made  for  these  Alternative  Plans  1  through  4. 

In  addition,  the  no-action  Plan  5,  which  is  always  a  possibility  even 
though  it  would  not  satisfy  any  of  the  planning  objectives,  was  con¬ 
sidered  in  the  second  iteration  of  alternatives. 

In  selecting  the  National  Economic  Development  (NED)  plan, 
candidate  plans  must  not  only  satisfy  the  planning  objectives  and 
evaluation  criteria;  they  must  also  maximize  net  benefits.  As 
repeatedly  stated  in  the  preceeding  text,  the  need  for  mitigation  of 
adverse  environmental  impacts  and  the  breakwater  fishing  benefits 
have  not  yet  been  determined.  In  particular,  the  comparative  results 
for  each  of  the  five  candidate  plans  presented  in  Tables  El  and  E2 
could  change  significantly  if  mitigation  is  required.  It  is  expected 
that  the  greatest  increase  would  be  for  Plan  4  because  it  impacts 
most  on  the  wetlands  area.  Based  on  existing  data,  costs  and  bene¬ 
fits,  the  NED  plan  would  be  Plan  4  with  net  benefits  of  $307,100. 
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However,  any  of  the  other  three  structural  plans  could  provide  maxi¬ 
mum  net  benefits  when  all  considerations  are  Included.  Therefore,  a 
candidate  NED  plan  cannot  be  selected  at  this  time. 

RATIONALE  FOR  CANDIDATE  EQ  PLANS 

Recognizing  that  environmental  quality  has  both  natural  and  human 
manifestations,  an  EQ  Plan  addresses  the  planning  objectives  in  the 
way  which  emphasizes  aesthetic,  ecological,  and  cultural  contribu¬ 
tions.  Beneficial  EQ  contributions  are  made  by  preserving,  main¬ 
taining,  restoring,  or  enhancing  the  significant  cultural  and  natural 
environmental  attributes  of  the  study  area.  Determination  of  EQ 
benefits  involves  subjective  analysis,  underscoring  the  need  for 
interdisciplinary  planning  with  extensive  public  input  to  place 
values  on  the  environmental  contributions  of  plans.  Designating  an 
EQ  Plan  involves  measuring  the  environmental  changes  related  to  dif¬ 
ferent  plans  and  selecting  the  plan  which,  based  on  public  input, 
contributes  to  or  is  most  harmonious  with  environmental  objectives. 
This  means  that  candidate  EQ  Plans  must  make  net  positive  contribu¬ 
tions  to  the  components  of  the  EQ  account.  At  a  minimum,  an  alter¬ 
native  plan  must  make  net  positive  contributions  to  the  EQ  account  in 
order  to  be  designated  the  EQ  Plan. 

In  some  studies,  it  may  be  impossible  to  develop  a  plan  that  meets 
the  minimum  requirements  for  designating  an  EQ  Plan;  i.e.,  a  plan 
that  makes  net  positive  contributions  to  the  EQ  account.  In  those 
cases,  the  plan  which  is  least  damaging  to  the  environment  will  be 
identified . 

This  is  such  a  study  where  it  is  impossible  to  develop  a  plan  that 
meets  the  minimum  requirements  for  designating  an  EQ  Plan. 

Therefore,  the  plan  which  is  least  damaging  to  the  environment  is 
described  below. 

Alternative  Plan  2  (Offshore/Onshore  Harbor)  is  considered  to  be  the 
plan  which  is  least  damaging  to  the  environment.  The  existing  and 
future  park  facilities  would  not  be  disrupted.  Also,  and  most  impor¬ 
tantly,  the  alternative  would  directly  impact  only  a  limited  area  in 
the  northeast  corner  of  the  wetland  area  which  could  be  compensated 
for  with  suitable  mitigation. 
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SECTION  F 
STUDY  MANAGMENT 

The  purposes  of  this  section  are  to  provide  an  outline  of  the  prin¬ 
cipal  activities  needed  to  complete  the  Reformulation  Phase  I  General 
Design  Memorandum,  the  methodologies  to  be  used,  to  describe  the  con¬ 
templated  public  Involvement  and  coordination  activities,  and  to  pro¬ 
vide  information  on  the  study  schedule  for  the  remainder  of  the  Phase  I 
study*  The  primary  study  goal  in  Stage  2  has  been  to  evaluate  a  wide 
range  of  alternative  plans  that  would  satisfy  the  planning  objectives 
with  the  purpose  of  reducing  the  number  of  alternatives  for  further 
consideration.  The  evaluation  to  this  point  in  time  indicates  that 
there  are  two  structural  plans  -Plans  2  and  3  and  the  no-action  Plan 
S  that  should  be  considered  further  in  Stage  3  as  candidates  for  the 
"Selected  Plan."  The  management  plan  presented  herein  assumes  that 
these  two  structural  plans  -  or  some  variation  thereof  -  warrant 
further  consideration. 

STAGE  3  METHODOLOGY 

The  emphasis  in  Stage  3  will  be  placed  on  refining  Plan  2  and 
Plan  3.  The  principal  considerations  in  this  refinement  are:  the 
views  of  local  boaters  regarding  channel  depths,  width  and  aspect; 
mitigation  of  adverse  environmental  impacts  based  on  the  results  of 
the  U.S.F.  &  W.L.S.  four-season  survey;  and  modification  of  the  con¬ 
figuration  of  the  mooring  areas  based  on  such  factors  as  ODNR's  pre¬ 
ference  for  number  of  berthing  spaces,  and  location  of  the  launching 
ramps,  service  facilities  and  parking  areas.  Another  important  con¬ 
sideration  is  a  review  of  the  results  of  the  boating  demand  analysis 
that  was  performed  in  Stage  2.  These  results  show  that  the  proposed 
400-boat  facility  at  Geneva  State  Park  would  nearly  meet  the  1990 
need  for  the  contiguous  area.  This  being  the  case,  contemplated 
small  boat  facilities  at  other  locations,  such  as  Ashtabula,  OH, 
about  12  miles  to  the  east,  could  be  negatively  impacted  upon.  For 
this  reason,  the  District  will  work  closely  with  affected  State, 
county,  and  local  agencies  on  this  matter.  Another  consideration  is 
the  results  of  the  Stage  2  shore-based  fishing  demand  analysis  which 
indicates  that  existing  peak-day  capacity  on  Lake  Erie  in  Ashtabula 
County  significantly  exceeds  projected  future  demands.  Thus,  reeva- 
luatlon  of  fishing  demand  will  be  made  in  Stage  3  to  verify  the  Stage 
2  results. 

The  Study  Flow  Network  (CPM)  showing  the  activities  involved  in  the 
remainder  of  the  Phase  1  study  is  presented  on  Figure  H-l  of  Appendix 
H.  With  reference  to  the  CPM,  the  future  Involvement  of  the  inter¬ 
disciplinary  team  in  the  remaining  Phase  I  effort  is  as  follows. 
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Coastal  Engineering  -  Refine  the  considered  alternatlve(s)  layouts 
based  on  ODNR's  master  plan  for  the  marina  facility,  U.S.  Fish  and 
Wildlife  Service  Input,  and  Input  received  at  a  boaters'  workshop  and 
public  meeting  which  are  scheduled  after  completion  of  Corps  review 
of  the  Stage  2  report  (Milestone  25).  Review  and  refine  the  wave 
ref ractlon/def ractlon  analysis  and  then  refine  the  breakwater- 
entrance  channel  designs  based  on  the  agency  and  user  input  and 
refined  wave  analysis.  When  other  activities  such  as  coordination, 
monitoring  the  model  study  process,  and  report  preparation  are 
Included,  the  Coastal  Engineering  effort  totals  three  man-months. 

This  work  is  programmed  to  be  done  ln-houae. 

Environmental  -  Contract  work  consists  of  an  Interagency  Support 
Agreement  with  the  USF&WLS  to  complete  the  Coordination  Act  activi¬ 
ties  and  a  contract  to  perform  a  cultural  resources  reconnaissance  of 
the  project  site.  The  ln-house  effort  involves  five  man-months  to 
prepare  the  Draft  EIS  and  404  evaluation;  approximately  1-1/2  man- 
months  to  prepare  the  Final  EIS;  and  2-1/2  man-months  to  monitor  the 
Coordination  Act  work  and  cultural  resources  contract,  provide  input 
into  the  formulation  process  and  report  preparation.  The  total 
environmental  ln-house  effort  is  about  nine  man-months. 

Economics  -  Economics  work  involves:  finalize  the  demand  analysis 
(one  man-month);  finalize  the  economic  evaluation  (1-1/2  man-months); 
coordination  and  preparation  of  the  draft  and  final  Phase  I  report 
(1-1/2  man-months)  -  totalling  four  man-months  of  ln-house  effort. 

General  Engineering  -  The  work  involved  includes:  preparation  of  the 
final  cost  estimate  (one  man-month);  preparation  of  the  cost  appendix 
(one-half  man-month);  and  one  man-month  to  prepare  the  appropriate 
Intensive  Management  documents  for  a  total  of  2-1/2  man-months'  work. 

Foundations  and  Materials  -  This  work  totals  about  four  man-months  of 
in-house  effort  about  equally  distributed  between  a  stability  analy¬ 
sis  and  construction  materials  determination  for  the  sldeslopes  of 
the  excavated  mooring  area  (two  man-months);  and  a  materials  survey 
and  preparation  of  the  report  appendix  (two  man-months). 

Real  Estate  -  The  appraisal  would  be  performed  over  a  three-month 
period  by  the  North  Central  Division. 
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Drafting  -  About  3  man-months  of  In-house  effort  will  be  required. 
This  Involves  preparation  of  visual  aids  for  the  public  meetings  and 
workshops  and  graphic  displays  for  the  draft  and  final  Phase  I 
reports . 

Model  Study  -  The  Waterways  Experiment  Station  (WES)  in  Vicksburg, 

MS,  will  do  the  model  study.  The  District  elected  to  perform  most  of 
the  model  study  in  Phase  I  to  expedite  Phase  II  final  design. 

Project  Management  and  Planning  -  The  study  manager  is  expected  to 
spend  approximately  50  percent  of  his  time  (7  man-months)  Involved  In 
Stage  3  activities,  primarily  In  coordinating  efforts  of  the  inter¬ 
disciplinary  team,  preparation  of  materials  for  public  meetings  and 
workshops,  coordination  with  other  agencies  and  boating  interests, 
and  report  preparation. 

PUBLIC  INVOLVEMENT  AND  COORDINATION  FOR  STAGE  3 

A  workshop  with  boating  interests  in  the  area  will  be  held  in  the  3rd 
Quarter  of  FY  80,  as  will  a  public  meeting.  In  addition,  a  technical 
workshop  will  be  held  with  ODNR  and  the  USF&WLS  to  review  the  results 
of  the  four-seasons  survey  currently  being  conducted.  The  District 
has  also  scheduled  a  second  technical  workshop  with  ODNR  and  USF&WLS 
at  about  the  time  we  are  completing  the  refined  designs  (August 
1980).  A  final  public  meeting  will  be  held  in  the  2nd  Quarter  of 
FY  81  to  present  the  findings  of  the  Phase  I  study.  Coordination 
will  be  maintained  with  ODNR  and  USF&WLS  throughout  Stage  3  to  insure 
that  these  principal  study  interests  are  kept  informed  of  Stage  3 
developments  and  to  obtain  their  input  as  the  study  progresses. 

PHASE  I  GDM  STUDY  SCHEDULE 

The  milestone  dates  shown  on  the  CPM  are  essentially  the  same  as 
those  presented  in  the  Plan  of  Study  (POS)  dated  April  1978  (see 
Inclosure  5-1  of  the  POS).  From  the  CPM,  the  Draft  Phase  I  is  sched¬ 
uled  for  submittal  to  North  Central  Division  in  October  1980  (MS-26) 
and  the  Final  Phase  I  (MS- 30)  in  April  1981. 

SCHEDULE  OF  MAJOR  ACTIVITIES  THROUGH  CONSTRUCTION 

The  schedule  for  the  major  activities  is  shown  in  Figure  H-2  of 
Appendix  H.  The  Phase  II  Design  Memorandum  would  be  initiated 
in  FY  81  and  completed  in  the  3rd  Quarter  of  FY  82.  Plans  and 
Specifications  would  be  completed  early  in  FY  83.  Construction  is 
projected  to  start  in  mid-FY  83  and  completed  in  the  1st  Quarter  of 
FY  85. 
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SECTION  G 
CONCLUSIONS 


POTENTIAL  STUDY  DIRECTIONS 

There  are  several  inter-related  matters  in  the  immediate  study  area 
and  the  region  that  are  potential  conflicts  and  therefore  could 
impact  upon  the  study  direction  outlined  previously.  This  Phase  I 
investigation  addresses  the  recreational  boating  and  fishing  needs  at 
Geneva  State  Park.  Another  water-related  problem  at  the  Park  is 
beach  and  bluff  erosion  which  ODNR  would  like  rectified.  Although 
this  related  need  was  considered  to  the  extent  that  we  feel  con¬ 
fident,  contemplated  recreational  boating  Improvements  would  be  com¬ 
patible  with  improvements  in  the  interest  of  shoreline  protection, 
some  overlooked  factor  that  adversely  effects  the  viability  of 
constructing  shoreline  protective  works  could  surface  thus  requiring 
redesign  of  the  recreational  boating  facilities. 

Based  on  the  recreational  boating  demand  analysis  performed  in  Stage 
2,  a  400-boat  facility  at  Geneva  State  Park  would  satisfy  the  pro¬ 
jected  demand  in  Ashtabula  County,  OH  to  about  1990.  If  the  proposed 
Stage  3  reanalysis  produces  substantially  the  same  results,  a  serious 
conflict  could  exist,  particularly  with  the  city  of  Ashtabula  where 
local  interests  desire  comparable  small  boat  facilities.  The 
District  will  work  closely  with  affected  interests  in  Stage  3  to 
insure  resolution  of  this  potential  conflict  if  it  does  come  about. 

LOCAL  SUPPORT 

Strong  local  support  for  recreational  boating  facilities  at  Geneva 
State  Park  was  expressed  by  all  who  spoke  at  the  Initial  Public 
Meeting  in  Geneva  on  22  March  1978.  The  concensus  appeared  to  be 
that  they  consider  Geneva  State  Park  to  be  an  ideal  location  because 
of  its  quiet  setting  and  the  tourists  and  recreationists  it  would 
attract  to  this  resort  area.  This  support  by  citizens  from  the 
Ashtabula  area  might  well  be  withdrawn  if  further  analysis  of  boating 
demand  shows  that  construction  at  Geneva  State  Park  could  delay  or 
preclude  similar  works  at  Ashtabula. 

The  Ohio  Department  of  Natural  Resources  has  stated  this  recreational 
navigation  project  is  one  of  their  top  priority  projects  as  develop¬ 
ment  of  the  small-boat  facilities  at  Geneva  State  Park  is  imperative 
to  promoting  optimal  use  of  the  Park  and  satisfying  the  boating 
demand  of  northeast  Ohio.  In  addition,  ODNR  has  stated  construction 
of  all-weather  facilities  at  Geneva  State  Park  would  be  a  major  step 
in  completing  Ohio's  program  to  establish  a  harbor-of-refuge  at  no 
more  than  13-mile  intervals  along  the  Lake  Erie  shoreline. 
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POLICY  AND  OTHER  ISSUES  TO  RESOLVE 


The  District  interpreted  the  requirements  of  Executive  Order  11990  to 
preclude  further  consideration  of  Alternative  Plan  4  (the  wetland 
area  plan)  because  there  were  practicable  alternatives  (i.e.  -  Plana 
2  and  3)  to  Plan  4.  Review  of  and  guidance  on,  this  rationale  was 
requested  when  the  Stage  2  Report  (July  1979)  was  coordinated  with 
North  Central  Division  and  Office,  Chief  of  Engineers.  Aa  a  result 
of  this  review,  it  was  concluded  that  Alternative  Plans  2  and  3  could 
be  considered  as  practical  alternatives,  as  defined  by  Executive 
Order  11990,  if  the  wetlands  lost  because  of  the  project  (2.6  acres 
and  5.0  acres  for  Plans  2  and  3,  respectively)  could  be  replaced 
in-kind.  Subsequent  coordination  with  the  U.S.  Fish  and  Wildlife 
Service  and  an  evaluation  of  the  existing  biological  information  by 
Buffalo  District  indicated  that  it  would  be  feasible  to  replace  any 
wetlands  lost  due  to  Alternative  Plans  2  and  3.  Therefore, 
Alternative  Plans  2  and  3  will  be  considered  as  practical  alter¬ 
natives  to  Plan  4. 

The  other  issues  that  must  be  resolved  generally  involve  conflicts 
between  principal  study  participants  outside  the  Corps.  These  issues 
have  been  identified  and  discussed  in  the  preceding  sections  of  this 
Stage  2  Report. 
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SECTION  H 
RECOMMENDATIONS 


It  ts  recommended  that  the  District  proceed  with  a  Stage  3  level  of 
investigation  and  prepare  a  Phase  I  GDM  for  the  Geneva-on- the-Lake 
(Geneva  State  Park)  Small  Boat  Harbor  Project. 
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REGIONAL  GEOLOGY 


Al.  PHYSIOGRAPHY 

Geneva-on-the-Lake ,  Ohio,  is  located  within  the  eastern  lake  section 
of  the  Central  Lowlands  physiographic  province.  This  area  is  charac¬ 
terized  as  having  low  relief  transversed  by  east-west  trending, 
gravelly  ridges.  Maximum  relief  occurs  along  the  Lake  Erie  shoreline 
where  steep  bluffs  of  till  and  clay  rise  as  high  as  60  feet  above  the 
lake . 

A2.  BEDROCK 

Bedrock  underlying  northeastern  Ohio  consists  of  Upper  Devonian  shale 
interstratified  with  a  few  siltstone  beds.  The  Cleveland  Shale  of 
the  Ohio  Formation  is  exposed  in  western  Ashtabula  County  and  the 
Chagrin  Formation  is  exposed  in  eastern  Ashtabula  County. 

A3.  STRUCTURAL  GEOLOGY 

The  geologic  structure  of  Ohio  is  relatively  simple.  In  northeastern 
Ohio  the  dip  is  principally  to  the  south.  There  are  no  major  struc¬ 
tures  in  the  immediate  area.  The  largest  fold  in  Ohio  is  the  north- 
plunging  portion  of  the  Cincinnati  Arch  which  is  called  the  Findlay 
Arch  in  the  central  portion  of  the  State. 

A4.  SURFICIAL  GEOLOGY 

Most  of  northeastern  Ohio  consists  of  material  deposited  during  the 
late  Wisconsinan.  These  deposits  consist  of  till  and  stratified  gra¬ 
vel,  sand,  silt,  and  clay.  The  lake  escarpment  Morainic  System  which 
forms  a  hummocky  ridge  about  five  miles  south  of  Lake  Erie  consists 
mostly  of  till  deposited  within  the  last  14,000  years.  Lakeward  from 
the  moraine  are  several  ridges  representing  shorelines  of  former  gla¬ 
cial  great  lakes.  These  ridges  are  about  10  feet  high  and  consist  of 
stratified  sand  and  gravel.  Near  Ashtabula,  the  Whittlesey  beaches 
reach  a  height  of  70  feet.  Towards  the  lake,  the  soils  are  clayey 
silt  which  are  deposits  of  the  former  high  level  lakes  and  till. 

A5.  Recent  deposits  are  beach  sand  along  the  lake  and  gravelly 
alluvium  in  the  major  streams. 

A6.  GROUND  WATER 

Nearly  80  percent  of  Ohio's  ground  water  is  from  sand  and  gravel 
aquifers.  The  highest  yields  are  derived  from  filled  proglacial 
valleys  which  are  linear  north-south  trending  features. 
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A7.  BEDROCK  GEOLOGY 


LOCAL  GEOLOGY 


Bedrock  underlying  the  project  site  consists  of  shale  of  the  Chagrin 
Formation.  This  Is  a  greenish-gray  shale  lnterbedded  with  soft  blue 
shale  In  its  upper  part,  and  Is  a  blue-gray  clay  shale  with  thin 
layers  of  hard  concretions  In  its  lower  section.  Sand  content 
Increases  eastward  toward  Pennsylvania.  According  to  Cushing  (1931), 
fragments  of  the  rock  readily  crush  to  a  powder  with  a  hammer  and  on 
exposure  it  weathers  very  quickly  to  a  soft  sticky  clay.  The  Chagrin 
Formation  is  about  1,200  feet  in  thickness. 

A8.  A  seismic  survey  was  performed  to  determine  the  bedrock  surface 
at  the  project  site.  Results  are  shown  on  Plates  A2  and  A3.  The  con¬ 
figuration  of  the  rock  shows  that  it  is  relatively  flat  lying  but  cut 
by  several  channels.  The  major  channel  is  about  500  feet  wide,  20 
feet  deep,  and  trends  in  an  east-west  direction.  This  channel 
appears  to  be  filled  mostly  with  till  and  silt  as  shown  on  the  auger 
logs.  Top  of  rock  varies  from  elevation  of  532.5  to  580  feet  (IGLD, 
1955). 

A9.  surficial  geology 

The  surficial  deposits  at  the  proposed  project  site  consist  of  gla¬ 
cial  till,  glacial-fluvial  gravel,  and  clayey  silt.  According  to 
Gross  and  Moran  (1971),  till  in  this  part  of  Ohio  has  a  silt  sand- 
silt-clay  ratio  of  about  28/46/26,  with  occasional  large  boulders. 
Seismic  refraction  studies  show  that  the  till  varies  in  thickness 
from  0  to  31  feet.  Overlying  the  till  are  sand  and  gravel,  silt,  and 
fill.  The  fill  is  predominantly  silt  and  was  borrowed  from  the  pond 
areas  shown  on  Plate  A4. 

A 10.  SEDIMENTATION 

The  effects  of  sedimentation  on  the  alternatives  will  be  addressed  in 
Stage  3  of  the  Phase  I  General  Design  Memorandum.  Sediment  problems 
will  be  small  if  Alternative  2,  3,  or  4  is  selected  due  to  bank  sta¬ 
bilization  and  offshore  structures  to  limit  input  of  material 
transported  from  the  lake.  Alternative  1  will  require  more  detailed 
study  because  of  discharges  from  Cowles  Creek.  The  hydraulic  charac¬ 
teristics  and  soil  conditions  in  the  Cowles  Creek  drainage  basin  will 
be  studied  to  determine  whether  sediment  control  measures  need  to  be 
considered. 
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All.  GROUND  WATER 


Ground  water  was  not  encountered  during  augering  at  the  project  site 
In  1078  but  Is  probably  controlled  by  the  Lake  Erie  water  level. 

Sow**  seepage  In  the  excavations  will  occur  at  the  top  of  the  till 
because  It  Is  relatively  Impermeable  and  Is  overlain  by  more  per¬ 
meable  beds. 

SUBSURFACE  INVESTIGATIONS 
A12 .  PROGRAMS  FOR  EARLIER  STUDIES 

Subsurface  programs  for  previous  studies  Included  a  series  of  pro¬ 
bings,  soundings  and  Porter  Sampler  borings  (Plate  Al).  During  1965, 
32  probings  were  performed  In  the  general  area  of  the  proposed  small- 
boat  harbor.  Those  probings  were  obtained  using  a  3/4-inch  hexagonal 
rod  and  were  driven  to  "refusal"  with  an  eight-pound  sledge  hammer. 

A  portable  hand-held  drill  was  used  to  obtain  19  explorations 
(probes)  that  were  drilled  to  "refusal."  The  term  "refusal"  was  not 
defined  in  either  of  the  above  techniques. 

A13.  In  1966,  three  small  diameter  drive  borings  were  obtained  by 
use  of  a  "Porter  Sampler"  to  determine  the  visual  classif ication  of 
the  overburden.  No  testing  was  performed.  For  the  Shore  Erosion 
Demonstration  Project,  27  probes  were  performed  in  1977  and  1978. 
Those  probes  generally  were  obtained  offshore. 

A14.  PROGRAM  FOR  CURRENT  STUDY 

General 


Subsurface  investigations  were  performed  in  1978  and  consisted  of  a 
geophysical  survey  and  auger  borings.  Surface  investigations  con¬ 
sisted  of  a  bathymetric  survey  performed  in  1977  and  1978.  The  loca¬ 
tion  of  the  seismic  lines,  auger  borings,  and  offshore  sounding  lines 
are  shown  on  Plate  Al . 

Al 5.  GEOPHYSICAL  SURVEY 

The  survey  consisted  of  14  lines  (approximately  11,000  linear  feet) 
arranged  over  the  general  area  to  include  the  various  alternative 
sites.  The  geophysical  data  was  recorded  by  a  12-channel 
seismograph.  The  subsurface  data  was  interpreted  and  geologic  profi¬ 
les  were  drawn  along  each  seismic  line. 

A16.  AUGER  BORINGS 


In  order  to  provide  some  limited  control  for  the  seismic  survey, 
eight  auger  borings  were  drilled  to  refusal. 


A1 7 .  BATHYMETRIC  SURVEY 


Offshore  soundings  were  recorded  by  the  integrated  sounding  system  In 
the  summer  of  1977  and  fall  of  1978  to  -20  feet  LWD  ( 568.6-IGLD) . 

The  sounding  lines  were  arranged  over  the  general  offshore  area  to 
Include  the  various  alternative  sites.  The  data  was  plotted  by  com¬ 
puter  and  contour  lines  were  drawn  as  shown  on  Plate  Al. 

A18.  Grab  samples  were  obtained  during  the  offshore  survey  in  1977 
using  a  Pederson  Sampler.  Sampling  indicated  an  absence  of  sediment 
beyond  the  -3  foot  LWD  contour  except  in  the  vicinity  of  Cowles  Creek 
where  sediment  extended  to  -6  LWD. 

A 19.  DATA  INTERPRETATION 

Geologic  classifications  were  made  based  on  velocities  shown  in  Table 
Al. 

Table  Al  -  Geologic  Classification  Based  on  Velocity 

Seismic  :  Velocity  Range  :  Geologic 

_ Zone _ :  (feet  per  second) _ : _ Material _ 

I  :  1,050-2,500  :  Fill,  alluvium,  lake 

:  :  deposits  or  outwash 

II  :  3,600-6,900  :  Glacial  Till 

III  :  7,000  :  Bedrock 

A20.  Probes,  Porter  Sampler  borings,  soundings,  and  auger  borings 
were  utilized  to  supplement  data  interpretation.  The  top  of  till  and 
top  of  bedrock  were  contoured  (Plates  A2  and  A3). 

The  bedrock  surface  (Plate  A3)  interpreted  from  the  seismic  survey 
indicates  the  presence  of  an  east-west  trending  valley  that  opens 
northward  (lakeward).  This  valley  is  incised  10  feet  into  rock. 

Since  the  valley  does  not  appear  to  follow  any  local  or  regional 
structure,  it  probably  provided  major  drainage  through  the  area 
before  the  last  glaciation.  The  bedrock  high  of  565  feet  (IGLD)  is 
below  the  present  shoreline  and  may  be  the  result  of  meander  acti¬ 
vity.  A  bathymetric  map  offshore  of  this  channel  indicates  that  the 
present  lake  bottom  surface  is  superimposed  on  this  feature,  and  the 
valley  can  be  traced  for  several  hundred  yards  offshore.  The  till 
surface  (Plate  A2)  is  irregular  but  follows  the  general  trend  of  the 
bedrock.  The  till  is  thickest  in  the  bedrock  valley  and  thinner  at 
the  higher  elevations.  The  irregularities  of  the  till  surface  are 
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masked  by  the  lacustrine  deposits  of  former  glacial  great  lakes.  The 

four  alternatives  proposed  were  determined  from  the  configuration  of  > 

the  glacial  till  and  bedrock  contours.  ' 

Geologic  sections  were  made  for  each  alternative.  The  locations  of 
the  sections  are  shown  on  Plates  A4 ,  A6,  A8,  and  A10.  The  typical 
sections  are  shown  on  Plates  A5,  A7 ,  A9 ,  and  All. 

GEOTECHNICAL  DESIGN 

A21.  GENERAL 

Presumptive  values  for  soli  and  rock  were  used.  The  design  for  soil 

and  bedrock  cuts  are  conservative.  For  soil,  the  slopes  are  IV  on  I 

3H,  for  bedrock,  the  cuts  are  vertical  since  they  will  remain  under-  i 

water.  Sand,  gravel,  and  silt  that  overlie  the  glacial  till  should 

not  be  difficult  to  excavate.  Seismic  velocities  of  3,000  to  6,700 

feet  per  second  indicate  that  the  till  is  rippable,  but  in  these 

areas  where  the  velocities  approach  6,700  feet  per  second,  drilling 

and  blasting  may  be  required.  Typical  seismic  velocities  of  7,000  to 

14,000  feet  per  second  indicate  that  the  bedrock  also  is  marginally  ! 

rippable  to  nonrippable  using  a  D9H  ripper.  Bedrock  excavation  pro-  ■ 

bably  will  require  drilling  and  blasting.  I 

I 

A22 .  APPROACH  CHANNELS  I 

Bedrock  is  assumed  to  be  below  grade  in  the  approach  channels.  A  I 

veneer  of  fine  grained  sand  ranges  in  thickness  up  to  four  feet  near  ; 

the  shoreline.  Rock  excavation  probably  will  not  be  required  for  the 

approach  channel  in  the  lake  or  onshore.  I 

A23 .  INTERIOR  CHANNELS  AND  MOORING  AREAS  j 

A  variety  of  overburden  soil  types  will  require  excavation. 

Generally,  bedrock  is  below  grade;  however,  for  some  alternatives, 
bedrock  may  require  excavation. 

A24 .  RETAINING  WALLS 

Several  alternatives  will  require  a  concrete  cantilevered  or  "T" 
retaining  wall  in  order  to  minimize  encroachment  in  the  parking  lot. 

These  walls  generally  will  be  founded  on  the  glacial  till;  however, 
in  some  cases  rock  excavation  may  be  required. 

A25 .  GEOTECHNICAL  DESIGN  VALUES 

The  following  table  presents  the  values  used  for  the  geotechnical 
design. 


A- 5 


-  - -  ■  - : ^^*~*m*mi*i* 


Table  A2  -  Presumptive  Values  for  Geotechnical  Design 


Soil/Rock 

Type 

Unit  Weight 
(dry)  PCF 

Unit  Weight 
(Total)  PCF 

Cohesion 

PSF 

Angle  of 
Internal 
Friction 

Till,  Alluvium, 

Lake  Deposit, 
Outwash 

(Seismic  Zone  I) 

99 

124 

0 

O 

O 

Glacial  Till 

Pebbly 

(Seismic  Zone  II) 

132 

145 

0 

35° 

Glacial  Till 

Dense 

(Seismic  Zone  II) 

132 

145 

0 

45° 

Shale 

(Seismic  Zone  III) 

150 

165 

4500 

45° 

A26 .  BREAKWATERS 

Side  slopes  for  the  proposed  breakwaters  are  1V:1.5H.  Foundations 
are  assumed  to  be  sands  and  shales.  Slope  stability  analyses  using 
the  Bishop  Method  of  slices  were  performed.  The  resulting  factor  of 
safety  Is  1.54  and  Is  based  on  16  computer  runs  at  eight  locations. 

A27.  The  following  assumptions  were  used  to  determine  the  safety 
factor  for  the  breakwaters: 

Angle  of  Internal  Friction  for  Foundation  Material  -  45° 

Cohesion  for  Foundation  Material  -  0  PSF 

For  underlayer  stone  a  unit  weight  of  114.8  PCF  was  used. 

For  stone  materials  placed  underwater,  a  unit  weight  of  68.8 
PCF  was  used. 

All  bedding  materials  will  be  placed  underwater;  therefore,  for 
bedding,  a  unit  weight  of  69.4  PCF  was  used. 

For  armor  stone  above  water,  a  unit  weight  of  113.1  PCF  was 
used;  for  below  water,  a  unit  weight  of  67.5  PCF  was  used. 

A28.  The  computer  printout  for  the  slope  stability  analyses  for  the 
east  and  west  breakwaters  is  shown  on  the  following  pages. 


NE*  YDR<  STATE  DEPARTMENT  OF  TRANSMUTATION 

SLD»E  stability  analysis 

PROGRAM  S3.  S517J30/S3ILSL  DEVELOPED  FEBRUARY, 1970 


GENEVA-3N-THE-LANE#  SMALL  S3AT  HARBOR 

SLOPE  STABILITY  ANALYSIS  •  BISHOPS  METHOD  OF  SLICES 

EAST  and  aEST  BREAKWATERS 

VALUES  ARE  ESTIMATED 

FIRST  run  -  9  A»RIL  1979 

INPUT  OATA 

SOIL  LtNES 


LINE 

SOILHL 

S3ILVL 

33I.HR 

SOTLVP 

HEIGHT 

PHI 

CDHE9 

~T 

FT 

*  T 

FT 

PCF 

DEG 

»SF 

1 

-la.oo 

0.30 

3.00 

0.00 

113.10 

05.0 

0.00 

2 

0.00 

0.00 

23.00 

-14.80 

113.10 

45.0 

0.00 

3 

23.00 

•14.80 

39.00 

-24.30 

67.50 

45.0 

0.00 

tt 

-14.00 

•12.30 

-3.00 

-12.30 

114,80 

05.0 

0.00 

5 

•3,00 

•12.30 

1.00 

-14.90 

114.80 

45.0 

0.00 

8 

1.00 

-14.80 

15.00 

*24.30 

68.80 

45.0 

0.00 

7 

- 1 «  .  0  0 

-13.00 

-A .  00 

•18.00 

69.40 

a5.0 

0.00 

9 

-4.00 

-18.00 

5.00 

-24.30 

59.40 

45,0 

0.00 

9 

s.oo 

-24.30 

15.00 

-24.30 

69.40 

45.0 

0.00 

10 

15.00 

-24.30 

39.00 

-24.30 

69.40 

uS.O 

0.00 

11 

38.00 

-24.30 

43.00 

*24.30 

69.40 

45.0 

0.00 

12 

43.00 

-24.30 

45.00 

-26.30 

69.40 

45.0 

0.00 
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A29.  SLOPE  PROTECTION  DESIGN 


Mooring  basin  slopes  in  overburden  will  require  slope  protection. 
Only  one-foot  wave  heights  are  anticipated  within  the  mooring  basin. 
Therefore,  12-inch  riprap  over  a  bedding/filter  will  be  adequate. 
Computation  for  both  riprap  and  bedding/filter  are  shown  on  the 
following  pages. 
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CONSTRUCTION  MATERIALS 


A TO.  MATERIAL  TYPES  AND  GRADATIONS 


General 


Required  materials  Include  armor  stone,  underlayer  stone,  core  stone 
for  the  offshore  breakwaters,  bedding/filter,  riprap  for  the  slope 
protection,  and  aggregates  for  the  concrete  retaining  wall  within  the 
small-hoat  harbor. 

ATI .  ARMOR  STONE 

For  the  various  alternatives,  a  range  of  armor  stone  sizes  are 
required.  Therefore,  armor  stone  may  vary  from  2.5  tons  to  24  tons. 
Type  A  armor  stone  will  consist  of  a  uniform  size  stone  ranging  in 
size  from  11  to  24  tons. 

AT2.  Type  B  armor  stone  also  will  consist  of  a  uniform  size  stone 
ranging  in  size  from  3.5  to  8  tons.  Type  C  armor  stone  will  consist 
of  a  uniform  size  stone  ranging  in  size  from  3  to  6.5  tons.  Type  D 
armor  stone  will  consist  of  a  uniform  size  stone  ranging  in  size  from 
2.5  to  5.5  tons. 

A3T .  UNDERLAYER  STONE 


Underlayer  stone  size  also  varies  with  the  number  of  alternatives 
being  considered.  Therefore,  the  underlayer  material  will  vary  in 
size  from  300  pounds  to  4,800  pounds.  Type  E  underlayer  stone  will 
consist  of  a  randomly  graded  material  ranging  in  size  from  1,200  to 
4,800  pounds.  Type  F  underlayer  stone  will  range  in  size  from  400  to 
1,600  pounds.  Type  G  underlayer  stone  will  range  from  300  to  1,300 
pounds.  Type  H  underlayer  stone  will  range  from  295  to  1,100  pounds. 

A34 .  CORE  STONE 

These  materials  will  vary  in  size  in  accordance  to  the  design  of  the 
armor  and  underlayer  stone.  In  general  the  sizes  will  range  from  0.7 
pounds  to  240  pounds  (2  inches  to  15  inches).  All  core  stone  will  be 
reasonably  well  graded.  Type  I  core  stone  will  range  from  3  to  240 
pounds.  Type  J  core  stone  will  range  from  1  to  81  pounds.  Type  K 
core  stone  will  range  from  0.8  pounds  to  65  pounds.  Type  L  core 
stone  will  range  from  0.7  pounds  to  55  pounds. 

AT5.  Gradations  for  each  of  the  above  core  stone  types  are  not 
shown.  Generally  one  core  stone  will  be  produced  to  satisfy  the 
requirements  for  each  structure.  In  addition,  suppliers  generally 
will  not  produce  more  than  one  gradation  for  a  project  of  this  size. 
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If  core  materials  are  shipped  by  self-unloading  vessels  that  stone 
size  will  be  minus  seven  Inches  (-7")  maximum  size. 

A36.  BEDDING/FILTER  MATERIAL 

This  stone  material  will  consist  of  a  reasonably  well-graded  material 
having  the  following  gradation  and  shall  fall  within  the  limits  of 
the  gradation  band  shown  on  Figure  A1 . 


Sieve  Designation 
U.  S.  Standard  Square  Mesh 


Percent  Finer 
by  Weight 


5-lnch 
2-inch 
1-inch 
3/4-inch 
No.  4 
No.  16 
No.  40 
No.  100 
No.  200 


Maximum 
85-100 
75-  90 
72-  85 
60-  75 
45-  59 
29-  45 
10-  20 
0-  5 


A37 .  TWELVE-INCH  RIPRAP 

This  stone  will  consist  of  a  reasonably  well-graded  material  having 
the  following  gradation  and  shall  fall  within  the  limits  of  the 
gradation  band  shown  on  Figure  A2. 


Percent  Lighter 
by  Weight 


Limits  of  Stone 
Weights  in  Pounds 


100  84-34 

50  25-17 

15  12-  5 

5  10-  3.5 

A38.  Stones  shall  be  predominantly  angular  in  shape.  Not  more  than 
25  percent  of  the  stones  reasonably  well  distributed  throughout  the 
gradation  shall  have  a  length  more  than  2.5  times  the  breadth  or 
thickness. 

A39.  COARSE  AGGREGATE  FOR  CONCRETE 


This  material  will  consist  of  a  reasonably  well-graded  aggregate 
having  the  following  gradation  and  shall  fall  within  the  limits  of 
the  gradation  band  shown  on  Figure  A3. 
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12  INCH  RIPRAP 

PERCENT  LIGHTER  LIMITS  OF  STONE 
BY  WEIGHT  WEIGHT /POUNDS 


NCH  RIPRAP  GRADATION  CURVES 


- -  - - O - - 

U.  S.  Standard  Square  Mesh  by  Weight 


1-1/2-inch  100 

1-  Inch  95-100 

1/2-inch  25-  60 

No.  4  0-  10 

No.  8  0-5 


A40.  FINE  AGGREGATE  FOR  CONCRETE 

This  material  will  consist  of  a  reasonably  well-graded  aggregate 
having  the  following  gradation  and  shall  fall  within  the  limits  of 
the  gradation  band  shown  on  Figures  A4  or  A5. 


Sieve  Designation 
Standard  Square  Mesh 

Percent  Finer 
by  Weight 

Natural  Sand 

Manufactured  Sand 

3/8 

-inch 

100 

No. 

4 

95-100 

100 

No. 

8 

70-  95 

90-100 

No. 

16 

45-  80 

50-  75 

No. 

30 

25-  60 

30-  60 

No. 

50 

10-  30 

14-  30 

No. 

100 

1-  10 

4-  12 

No. 

200 

0-  4 

0-  5 

A41.  Although  armor  stone,  underlayer  stone,  core  stone,  graded 
riprap  and  randomly  graded  materials  are  not  standard  production 
items  for  most  stone  suppliers,  most  of  t,.e  sources  have  produced 
satisfactory  materials  in  the  past.  Contractors  will  be  required  to 
provide  the  selected  sources  adequate  lead  time  to  produce  the 
various  products.  Some  of  the  suppliers  may  require  the  Contractor 
to  do  his  own  sorting  and  blending  in  order  to  obtain  the  proper  gra¬ 
dations  for  riprap.  As  several  similar  projects  could  be  under 
construction  at  the  same  time  as  Geneva-on-the-Lake ,  the  Contractor 
will  be  permitted  to  propose  more  than  one  source  for  each  or  any  of 
the  products  required. 

A42 .  MATERIAL  WEIGHTS 

The  allowable  minimum  weight  this  design  is  based  on  is  156  pounds 
per  cubic  foot  (2.5  SSD)  for  the  bedding  and  for  the  12-inch  riprap. 
The  design  for  armor  stone,  underlayer  and  core  stone  is  based  on  160 
pounds  per  cubic  foot  (2.56  SSD). 


S.  STANDARD  SI  EVE  NUMBERS 


MATER I AL  QUALITY 


A43.  GENERAL 

Quality  requirements  for  each  material  type  are  discussed  below. 

Armor  stone,  underlayer,  and  riprap  samples  have  been  subjected  to  a 
series  of  tests  established  by  the  Ohio  River  Division  Laboratories, 
Cincinnati,  OH.  Test  number  P-11,  "Riprap  and  Breakwater  Stone 
Evaluation,"  includes  a  series  of  tests  to  determine  stone  durabi¬ 
lity.  The  smaller  sizes  (i.e.  bedding  material,  coarse  and  fine 
aggregates  for  concrete)  have  been  subjected  to  a  series  of  tests 
Included  in  ORDL  test  numbers  C-21  and  C-22,  "Elementary  Acceptance 
Tests  for  Fine  Aggregates  (C-21)  and  Coarse  Aggregates  (C-22)  for 
Civil  Works.” 

A44.  MATERIAL  QUALITY 

Design  criteria  is  a  limiting  factor  on  the  number  of  available  stone 
sources.  Some  stone  producers  have  been  eliminated  from  the  list 
because  their  stone  failed  to  meet  the  minimum  specific  gravity 
requirement  (2.5).  Possible  sources  for  armor,  underlayer,  core 
stone,  and  riprap,  bedding  material,  coarse  and  fine  aggregates  for 
concrete  are  listed  on  Plates  A12  and  A13. 

A45 .  ARMOR  STONE,  TYPES  A,  B,  C,  AND  D 

These  stones  will  be  a  hard,  durable,  non-soluble  material,  free  from 
visual  cracks,  seams,  and  overburden  spoil.  Only  those  sources  from 
which  the  samples  did  not  show  any  significant  breakdown  during  the 
wet-dry  and  freeze-thaw  tests  are  suitable.  The  wet-dry  tests  were 
performed  for  80  cycles  and  the  freeze-thaw  tests  for  35  cycles. 

A46 .  UNDERLAYER  STONE,  TYPES  E,  F,  G,  AND  H 

These  stones  will  be  a  hard,  durable,  non-soluble  material,  free  from 
visual  cracks,  seams,  and  overburden  spoil.  Only  those  sources  from 
which  the  samples  did  not  show  any  significant  breakdown  during  the 
wet-dry  and  freeze-thaw  tests  are  suitable.  The  wet-dry  tests  were 
performed  for  80  cycles  and  the  freeze-thaw  tests  for  35  cycles. 

A47.  CORE  STONE,  TYPES  I,  J,  AND  K 

These  stones  will  be  a  hard,  durable,  non-soluble  material  that  is 
reasonably  free  from  visual  cracks,  seams  and  overburden  spoil.  Only 
those  sources  from  which  samples  did  not  show  any  sigfnificant  break¬ 
down  during  the  freeze-thaw  or  wet-dry  tests  are  listed.  Other  tests 
included  Los  Angeles  abrasion,  magnesium  sulfate  loss,  specific  gra¬ 
vity  and  absorption,  and  a  petrographic  analysis. 


A48.  TWELVE-INCH  RIPRAP 


These  stones  will  he  a  hard,  durable,  non-soluble  material,  free  from 
visible  cracks,  seams,  and  overburden  spoil.  Only  those  sources  from 
which  the  samples  did  not  show  any  significant  breakdown  during  the 
wet-dry  and  freeze-thaw  tests  are  suitable.  The  wet-dry  tests  were 
performed  for  80  cycles  and  the  freeze-thaw  tests  for  35  cycles. 

A49.  BEDDING/ FILTER 

These  stones  will  be  a  hard,  durable,  non-soluble  material  which  is 
sound,  free  from  visible  cracks,  seams,  organic  or  deleterious 
material,  and  overburden  spoil.  Listed  sources  were  subjected  to 
tests  such  as  the  Los  Angeles  abrasion,  magnesium  sulfate  loss,  spe¬ 
cific  gravity  and  absorption,  and  a  petrographic  examination.  Only 
suitable  sources  are  listed. 

A50.  COARSE  AND  FINE  AGGREGATES  FOR  CONCRETE 

These  materials  will  be  a  sound,  hard,  durable  material,  that  is  pro¬ 
duced  from  a  crushed  product  and  shall  be  free  from  cracks,  seams, 
organic,  and  deleterious  materials.  Aggregates  that  contain  five 
percent  or  more  of  potentially  reactive  chert  will  require  low  alkali 
cement.  Aggregates  that  contain  a  combined  total  of  20  percent  or 
more  of  potentially  reactive  chert  will  not  be  permitted.  Coarse 
aggregates  will  contain  fractured  sharp  faces,  and  shall  be  free  of 
laitence  (washing  of  coarse  aggregates  may  be  required).  Fine  aggre¬ 
gates  may  be  either  natural  sand  (lake,  beach,  or  glacial)  or  manu¬ 
factured  sand  (crushed  dolomite,  limestone,  or  crushed 
conglomerates) . 


POSSIBLE  SOURCES 


A51.  CENERAL 

Armor  stone,  underlayer  stone,  core  stone,  riprap,  bedding/filter, 
coarse  and  fine  aggregate  for  concrete  can  be  produced  from  those 
sources  listed  on  Plates  A12  and  A13.  However,  all  material  from 
those  sources  may  not  be  suitable.  The  right  will  be  reserved  in  the 
specifications  to  reject  materials  from  certain  localized  areas, 
zones,  strata,  channels,  or  stockpiles,  when  such  materials  become 
unsuitable. 

A52.  It  is  anticipated  that  selective  quarrying  will  be  required  for 
armor  stone,  underlayer  stone,  and  riprap.  Blasting  techniques  used 
for  normal  aggregate  production  may  require  adjustments  or,  in  some 
cases,  complete  tailoring  to  produce  large  size  materials.  Also,  the 
specifications  will  require  Chat  shale  and  other  undesirable 


materials  will  be  excluded  by  suitable  and  adequate  processing.  Only 
specific  ledges  and  in  some  cases  specific  beds  are  suitable  for  the 
production  of  armor  stone,  underlayer  stone,  and  riprap.  The 
following  presents  quarries,  lifts,  materials  produced,  and  where 
those  materials  were  used. 

A53.  QUALITY  QUARRIES 

Quarry  at  Kelleys  Island,  OH.  (Lucas  and  Amherstburg  Dolomite)  Lift 
1.  This  lift  produced  10-20  ton  armor  stone  for  the  Buffalo  Harbor 
confined  Diked  Disposal  Area  No.  A.  The  lower  chert  horizons  in  this 
lift  were  not  acceptable.  Lift  IA  and  the  upper  part  of  Lift  2  has 
been  used  to  produce  12-24  ton  armor  stone  for  the  Cleveland  Harbor, 
OH,  Confined  Diked  Disposal  Area  No.  14. 

A 54.  STANDARD  SLAG  CO. 

Marblehead  Stone  Division  Quarry  at  Marblehead,  OH  (Lucas  and 
Amherstburg  Dolomite).  This  quarry  operated  three  lifts.  Lift  2  is 
the  current  top  lift.  It  contains  an  abundance  of  chert  and  is  not 
acceptable  for  any  stone  type  for  this  project.  Lift  3  is  about  50 
feet  high  and  contains  a  variety  of  dolomites.  The  uppermost  bed, 
unit  17,  has  been  used  successfully  to  produce  a  wide  range  of  sizes, 
especially  armor  stone.  Lift  MH-1  is  a  low  bench  operation  that  has 
successfully  produced  armor  stone  for  the  Lorain  Harbor,  OH,  Confined 
Diked  Disposal  Facility. 

A55.  In  addition  to  armor  stone,  Marblehead  Stone  Division  has  pro¬ 
duced  core  stone  for  Erie  Harbor,  PA,  Diked  Disposal  Area;  Cleveland 
Harbor,  OH,  Diked  Disposal  Areas  1,  2,  12,  and  14;  Lorain  Diked 
Disposal  Area,  and  Huron  Diked  Disposal  Area.  They  have  produced 
underlayer  material  for  Erie  Harbor,  PA,  Diked  Disposal  Area; 
Cleveland  Harbor,  OH,  Diked  Disposal  Areas  2,  3,  and  12;  Lorain 
Harbor,  OH,  Diked  Disposal  Area;  and  Huron  Harbor,  OH,  Diked  Disposal 
Area.  Filter  stone  also  was  produced  by  Marblehead  Stone  Division 
for  Erie,  Cleveland  (1,  2,  and  12)  Lorain  and  Huron  Diked  Disposal 
Areas.  Concrete  aggregates  from  Marblehead  Stone  Division  were 
obtained  for  Cleveland  Harbor,  OH,  Dike  14,  and  for  the  West 
Breakwater  repairs. 

A56.  FRONTIER  STONE  PRODUCTS  CO. 

Quarry  at  Lockport,  NY  (Lockport  Dolomite).  For  the  purposes  of 
materials  surveys  this  quarry  has  been  subdivided  into  units.  All 
units  are  within  the  Lockport  Dolomite.  Units  1  through  9  are  in  the 
Goat  Island  Member  (34  feet),  units  below  are  in  the  Gasport  Member. 
The  Gasport  Member  is  subdivided  into  three  units  FG-1  (top),  FG-2, 
FG-3  (bottom).  The  Gasport  is  about  12  feet  thick.  The  DeCew  Member 


Is  present  in  Its  full  thickness  but  it  is  not  acceptable  for  any 
materials  to  be  used  in  this  project. 


AS7.  Armor  stone  ranging  in  size  from  10  to  20  tons  was  produced 
from  the  Gasport  Member  for  the  Buffalo  Harbor,  NY,  Confined  Diked 
Disposal  Area  4.  Underlayer  material  ranging  in  size  from  1,000  to 
4,500  pounds  also  was  produced  from  the  Gasport  Member  for  Buffalo 
Dike  4.  Riprap  (12  and  18-in)  was  produced  from  the  Gasport  Member 
for  the  Scajaquada  Creek  Flood  Control  Project.  Riprap  produced  from 
the  Goat  Island  Member  for  Scajaquada  Creek  Flood  Project  was 
rejected. 

A58.  This  quarry  also  produces  concrete  aggregates  and  other 
crushed,  graded  products.  The  aggregates  have  been  tested  by  ORDL 
and  were  found  to  be  satisfactory.  To  date,  concrete  aggregates  have 
not  been  used  by  the  Corps  of  Engineers  for  any  project.  Concrete 
aggregates  are  approved  for  use  by  the  NYSDOT. 

A59.  MEDINA  SANDSTONE  CO. 

Quarry  at  Hulberton,  NY.  This  quarry  produces  large  material  for  use 
as  cut  stone.  The  quarry  successfully  produced  10-20  ton  armor  stone 
for  the  Buffalo  Harbor  Confined  Diked  Disposal  Area  4.  Large  armor 
stone  also  was  produced  for  channel  breakwater  construction  at  Oak 
Orchard  Harbor,  NY.  Jetty  stone  also  was  successfully  produced  for 
Hamlin  Beach,  NY  protection  (groins)  from  this  source. 

A60.  Concrete  aggregates  formerly  were  produced  from  this  source; 
however,  the  quarry  no  longer  produces  aggregates  or  any  other 
crushed  products. 

A61.  This  quarry  is  now  inactive;  however,  stone  materials  may  be 
obtained  provided  the  Contractor  and  the  owner  reach  agreement. 

A62.  ERIE  BLACKTOP,  INC. 

Quarry  at  Castalla,  OH,  (Columbus  Limestone).  This  quarry  has  pro¬ 
duced  riprap  (200  pounds  minus)  for  State  Route  231  near  Ashtabula, 
OH,  and  underlayer  materials  for  the  Lorain  Harbor,  OH,  Confined 
Diked  Disposal  Facility.  Crushed  products  are  produced  for  blacktop 
operations.  However,  the  Corps  of  Engineers  has  not  tested  or  used 
crushed  materials  from  this  source. 

A63.  WHITEROCK  QUARRY 

(Ed  Kraemer  and  Son,  Inc.),  quarry  at  Clay  Center,  OH,  (Niagaran 
Dolomite).  This  quarry  operates  two  lifts;  the  upper  lift  is  about 
80  feet  high;  the  lower  lift  is  about  20  feet  high.  Stone  materials 
for  the  Lakeview  Park  Beach  Improvement  (160-1,200  pounds)  and 


Erosion  Control  Project,  Lorain,  OH,  were  successfully  produced  from 
the  lower  lift.  However,  selective  loading  is  required  as  the  upper 
part  of  the  lower  lift  contains  "reef  rock"  and  that  rock  is  highly 
fractured  and  is  not  acceptable  for  use  for  this  project. 

A6A .  WOODVILLE  LIME  AND  CHEMICAL  CO. 

Quarry  at  Woodville,  OH,  (Niagaran  Dolomite).  This  quarry  operates 
one  80-foot  high  lift.  The  quarry  produced  successfully  12  and  21- 
inch  riprap  for  the  Sandusky  River  Flood  Control  Project  at  Fremont, 
OH.  Bedding  and  a  manufactured  fine  aggregate  for  concrete  also  was 
produced  for  the  Fremont  Project.  Core  stone  and  1-3  ton  armor  stone 
for  the  Pilot  Dike  Disposal  Area  (Dike  No.  1),  Cleveland,  OH,  was 
produced  by  this  source. 

A65.  SANDUSKY  CRUSHED  STONE  CO. 

Quarry  at  Parkertown,OH,  (Delaware  Dolomite  and  Columbus  Limestone). 
This  source  successfully  produced  12  and  18-inch  riprap  for  repairs 
to  the  Fremont  Flood  Control  project.  They  produced  cell  fill 
material  for  the  Huron  Harbor,  OH,  Confined  Diked  Disposal  Area.  In 
addition,  they  furnished  concrete  aggregates  for  local  ready-mix 
plants.  Concrete  placed  at  Huron  Harbor  Dike  contains  aggregates 
from  this  source. 

A66.  U.  S.  STEEL  CORPORATION 

Qur.cry  at  Cedarville,  MI,  (Engadine  Formation)  and  quarry  at  Rogers 
City,  MI,  (Dundee  and  Rogers  City  Formation).  Both  sources  contain 
loading  facilities  for  self-unloading  lake  vessels.  Rogers  City 
quarry  has  furnished  core  stone  material  for  the  Diked  Disposal  Areas 
at  Lorain  Harbor,  OH,  and  Cleveland  Harbor,  OH,  (Dikes  2,  12,  and 
1A).  U.  S.  Steel  has  informed  the  Buffalo  District  that  the  maximum 
size  material  they  will  ship  by  vessel  is  six  Inches.  Materials 
larger  than  six  inches  are  of  no  interest  to  them. 

A67 .  INLAND  LIME  AND  STONE  CO. 

Quarry  at  Gulliver,  MI,  (Engadine  Formation).  This  quarry  also 
possesses  loading  facilities  for  self-unloading  vessels.  This  source 
successfully  produced  cell  fill  material  for  the  Huron  Harbor,  OH, 
Confined  Diked  Dredge  Disposal  Area. 

A68.  ERIE  SAND  AND  GRAVEL,  INC. 

Erie,  PA,  (Dredged  Lake  Sand).  Erie  Sand  and  Gravel,  Inc.  has  pro¬ 
duced  a  fine  aggregate  for  concrete  for  use  at  the  Erie  Harbor,  PA, 
Confined  Diked  Dredge  Disosal  Area.  However,  recent  test  requests 


Indicate  that  this  sand  contains  about  19  percent  chert,  six  percent 
of  which  is  potentially  chemically  reactive  with  cement.  Therefore, 
low  alkali  cement  is  required  if  this  sand  is  used  for  concrete. 

A69.  K.  W.  SIULCY,  INC. 

Quarry  at  Thompson,  OH,  (Sharon  Conglomerate).  Fine  aggregate  from 
this  source  contains  about  96  percent  silica  and  four  percent 
sandstone  and  siltstone.  Concrete  materials  are  supplied  to  local 
ready-mix  plants. 

A70.  For  some  quarries,  selective  quarrying,  loading,  and  handling 
will  be  required.  This  will  affect  production  and  might  become  a 
problem.  Only  two  known  sources  possess  grizzly  equipment  for  the 
production  of  riprap,  i.e.,  Standard  Slag  Co.,  Marblehead  Stone 
Division  at  Marblehead,  OH,  and  Sandusky  Crushed  Stone,  Inc.,  at 
Parkertown,  OH.  The  Woodville  Lime  and  Chemical  Co.,  at  Woodville, 
OH,  produces  a  12-inch  "Kiln  Stone"  for  the  steel  industry.  That 
material  was  used  successfully  for  12-inch  riprap  at  Fremont,  OH, 
Flood  Control  Project. 

A71.  Concrete  aggregates  are  available  from  nearby  ready-mix  plants. 
Most  of  these  plants  obtain  their  aggregates  from  the  northwestern 
sources  via  rail  or  self-unloading  vessels. 

A72.  SUMMARY  OF  SOURCES 


Armor  Stone  -  Four  suitable  sources  are  available  within  180 
miles  of  the  project. 

Underlayer  Stone  -  six  suitable  sources  are  available  within  180 
miles  of  the  project. 

Core  Stone  -  Six  suitable  sources  are  available  within  380  miles 
of  the  project. 

Riprap  -  Seven  suitable  sources  are  available  within  150  miles  of 
the  project. 

Bedding/Filter  -  Six  suitable  sources  are  available  within  150 
miles  of  the  project. 

Coarse  Aggregates  -  Four  suitable  sources  are  available  within 
150  miles  of  the  project. 

Fine  Aggregates  -  Two  suitable  sources  are  available  within  60 
miles  of  the  project. 
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INTRODUCTION 


Bl.  GENERAL 

This  appendix  presents  the  coastal  processes,  the  considerations  for 
alternative  development,  the  design  criteria,  and  the  detailed  design 
including  stone  size  computation  and  structure  cross  sections  for  the 
small-boat  harbor-of-refuge  at  Geneva  State  Park,  OH.  Four  alter¬ 
native  plans  were  developed  and  designed.  All  alternative  plans 
include  at  least  two  rubblemound  breakwaters,  an  entrance  channel, 
and  an  inner  harbor  enclosed  mooring  area.  Sand  bypassing  is  antici¬ 
pated  with  each  alternative  to  maintain  the  shoreline  status  quo. 

B2.  Alternative  2  Includes  an  offshore  mooring  area  protected  by  a 
rubblemound  breakwater  enclosure  and  a  small  breakwater  sand  trap. 
Alternative  1  Includes  a  long  west  breakwater  and  dogleg  and  an 
interior  breakwater  to  protect  boats  moored  at  the  mouth  of  Cowles 
Creek.  An  arrowhead  breakwater  configuration  is  planned  for 
Alternatives  3  and  4.  The  interior  basin  configurations  with  each 
alternative  were  developed  considering  the  restrictions  of  bedrock, 
existing  park  facilities,  environmental  concerns,  and  the  safe  harbor 
requirements  of  the  anticipated  fleet.  Plans  for  each  alternative 
are  shown  on  Plates  12-15,  Appendix  I. 

COASTAL  PROCESSES 


B3.  GENERAL 


The  natural  processes  which  Influence  the  coast  of  Geneva  State  Park 
must  be  considered  in  developing  each  design  alternative.  The  wave 
climate,  lake  level  fluctuations,  current  patterns,  and  littoral 
transport  dictate  the  design  requirements.  These  processes  have  con¬ 
tinued  since  post-glacial  periods  to  modify  the  shore  and  will  con¬ 
tinue  after  harbor  construction.  The  engineering  soundness  and 
environmental  suitability  of  the  project  depends  on  how  well  it 
responds  to  these  natural  processes. 

B4.  LAKE  LEVELS 


The  water  levels  in  Lake  Erie  Basin  have  changed  much  in  post-glacial 
times.  This  is  due  to  crustal  uplift,  climatic  changes,  and  the 
diversion  of  outlets.  The  present  outlet,  the  Niagara  River,  is 
controlled  by  a  bedrock  threshold  at  Buffalo,  NY,  which  is  slowly 
rising  due  to  isostatic  rebound  of  the  crust.  After  glacial  retreat, 
the  Niagara  outlet  was  opened,  but  due  to  crustal  downwarplng  caused 
by  the  weight  of  the  glaciers,  this  outlet  was  more  than  100  feet 
lower  than  it  is  today. 
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B5.  As  the  glaciers  advanced  and  wanned  and  as  the  outlets  changed, 
the  lakes  which  have  occupied  the  present  Erie  Basin  have  had  water 
levels  which  are  both  higher  and  also  lower  than  the  present  level. 
Since  about  1,500  years  before  the  present  modern  Lake  Erie  has 
existed,  the  average  lake  level  has  been  rising  at  an  approximate 
rate  of  one-foot  per  300  years. 

B6.  Modern  Lake  Erie  water  levels  are  also  influenced  by  periodic 
fluctuations  as  the  water  content  in  the  basin  increases  and 
decreases  in  response  to  major  climatic  fluctuations  and  seasonal 
variations.  The  lake  level  at  a  particular  point  along  the  shore 
also  changes  as  strong  winds  or  barometric  changes  cause  the  water 
surface  to  oscillate. 

B7 .  WINDS 


The  predominant  wind  direction  is  responsible  for  the  local  wave  cli¬ 
mate  and  the  direction  of  littoral  drift  in  the  reach  from  Ashtabula 
to  Fairport  Harbor,  OH.  The  magnitude,  proportion  of  total  time,  and 
direction  of  the  wind  is  indicated  on  the  following  diagrams  for  the 
two  stations  (Figures  B1  and  B2). 

B8 .  WAVE  CLIMATE 


The  wave  climate  experienced  at  Geneva  State  Park  mirrors  the  wind 
diagrams.  Winds  from  the  southwest  through  east  approach  the  shore 
from  the  land  and  are  not  significant  in  generating  local  waves. 

Winds  which  approach  from  the  west  through  the  north,  travel  across  a 
long  stretch  of  open  water  and  tend  to  be  strong  and  of  long  dura¬ 
tion.  Winds  from  the  east  are  less  dominate.  Consequently,  the 
local  wave  climate  is  dominated  by  waves  from  the  west  and  north. 
These  waves  are  more  frequent  and  also  have  greater  design  height 
then  waves  from  the  east. 

B9.  Deepwater  wave  characteristics  for  Geneva  State  Park,  OH,  were 
determined,  in  lieu  of  recorded  observations,  from  a  report  titled 
"Design  Wave  Information  for  Lake  Erie,"  published  by  the  Waterways 
Experiment  Station,  and  with  the  procedure  outlined  in  paragraph  7.1 
of  the  Shore  Protection  Manual  published  by  the  Coastal  Engineering 
Research  Center  in  1973.  Design  wave  conditions  are  further 
discussed  under  the  "Design  Criteria"  section  of  this  appendix. 

BIO.  COAST  BETWEEN  FAIRPORT  AND  ASHTABULA 

Harbor  Structures  at  Fairport  prevent  littoral  material  from  entering 
or  leaving  to  the  west  and  those  at  Ashtabula  prevent  material  from 
entering  or  leaving  to  the  east.  Thus,  the  sediment  budget  must  be 
balanced  between  Fairport  and  Ashtabula  Harbors.  The  straight  coast 
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NOTES 

INDICATES  DURATION  FOR  ICE -FREE  PERIOD  (MAR.  TO 
DEC.  INCL )  IN  PERCENT  OF  TOTAL  DURATION. 

INDICATES  DURATION  FOR  ICE  PERIOD  (JAN.  TO 
FEB.  INCL.)  IN  PERCENT  OF  TOTAL  DURATION. 

INDICATES  PERCENT  OF  TOTAL  WIND  MOVEMENT 
OCCURRING  DURING  ICE-FREE  PERIOD. 

INDICATES  PERCENT  OF  TOTAL  WIND  MOVEMENT  OCCURRING 
DURING  COMBINED  ICE  AND  ICE -FREE  PERIODS. 

FIGURES  AT  ENDS  OF  BARS  INDICATE  PERCENT  OF  TOTAL 
WIND  DURATION  FOR  ICE-FREE  PERIOD  AND  COMBINED  ICE-FREE 
AND  ICE  PERIOOS,  RESPECTIVELY. 

WIND  OATA  BASED  ON  RECORDS  OF  THE  U.  S  COAST  GUARD 
LIFE  BOAT  STATION  AT  ASHTABULA,  OHIO  FOR  PERIOO  I  JAN.  1937 
TO  31  OEC.  1968  INCL., LESS  1944,  AND  1960 


FIGURE  B-l 
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WIND  DIAGRAM  FOR  FAIRPORT  HARBOR, OHIO 

NOTES 

INDICATES  DURATION  FOR  ICE-FREE  PERIOD  (MAR.  TO  DEC. 
INCL.)  IN  PERCENT  OF  TOTAL  DURATION. 

, - 1  INDICATES  DURATION  FOR  ICE  PERIOD  (JAN.  TO  FEB.  INCL.) 

1 - 1  IN  PERCENT  OF  TOTAL  DURATION. 

INDICATES  PERCENT  OF  TOTAL  WIND  MOVEMENT  OCCURRING 
DURING  ICE-FREE  PERIOD. 

,  INDICATES  PERCENT  OF  TOTAL  WIND  MOVEMENT  OCCURRING 
DURING  COMBINED  ICE  AND  ICE-FREE  PERIOOS. 

FIGURES  AT  ENDS  OF  BARS  INDICATE  PERCENT  OF  TOTAL 
WIND  DURATION  FOR  ICE  FREE  PERIOO  AND  COMBINED  ICE -FREE 
AND  ICE  PERIODS,  RESPECTIVELY. 

WIND  OATA  BASED  ON  RECORDS  OF  THE  U.S.  COAST  GUARD 
AT  FAIRPORT  HARBOR,  OHIO  FOR  PERIOD  I  FEB.  1932  TO  31  JAN. 
1942  AND  I  JAN.  1949  TO  31  DEC.  1971. 
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between  Fairport  and  Ashtabuala  Harbors  can  be  considered  as  a  closed 
system  with  all  nearshore  transport  sources  and  sinks  accountable. 

Bll.  The  shoreline  is  disrupted  by  a  number  of  artificial  structures 
including  numerous  groin  variations.  In  addition  to  the  structures, 
there  are  minor  headlands,  bluff  areas,  and  intermittent  low  erosion 
marsh  areas.  The  combination  gives  a  moderately  undulating 
appearance  to  the  shore.  The  headlands,  in  general,  appear  to 
reflect  underlying  bedrock  highs. 

R12.  The  bluffs  between  Fairport  and  Ashtabula  are  5  to  60  feet  high 
and  average  about  40  feet  high.  The  general  surficial  sequence  is 
till  unconformably  upon  shale  and  overlain  by  glaciolacustrine  silts. 
Glaciolacustrine  sand  and  gravel  deposits  sometimes  top  the  silt. 

The  thickness  and  presence  of  each  layer  varies  from  location  to 
location. 

B13.  On  the  average,  approximately  25-30  percent  of  the  material 
exposed  in  the  bluffs  is  potential  beach-building  sediment.  Eroding 
lacustrine  deposits  exposed  in  the  bluffs  supply  fine  sand  while  the 
till  supplies  sand  and  coarser-sized  material  to  the  beaches.  The 
streams  between  Fairport  a'nd  Ashtabula  carry  little  sand  to  the  lake. 
Their  drowned  mouths  act  as  settling  basins  for  all  but  the  very 
finest  fractions. 

B14.  In  general,  the  beaches  are  composed  of  medium  to  very  coarse¬ 
grained  subangular  to  subrounded,  well-sorted  lithic  and  quartz  sand. 
The  beaches  between  Fairport  and  Ashtabula  lie  upon  the  shale  and 
have  an  average  thickness  of  about  three  feet.  The  width  of  beach 
material  between  the  bluffs  and  offshore  shale  bottom  is  generally 
less  than  300  feet.  The  average  grain  size  of  the  beach  material 
decreases  offshore.  Due  to  the  shale  controlled  offshore,  the  bottom 
slope  is  only  four  to  five  degrees  within  50  feet  of  the  shoreline. 
Thus,  a  small  change  in  lake  level  can  drastically  effect  the  loca¬ 
tion  of  the  shoreline. 

B15.  SEDIMENT  SOURCES  AND  BLUFF  RECESSION 

Shore  erosion  between  Fairport  and  Ashtabula  is  due  primarily  to  wave 
erosion  and  mass  wasting  (gravity  transport).  In  general,  wave  ero¬ 
sion  is  the  more  significant  process. 

B16.  Shore  accumulation  is  the  result  of  beach  material  being 
supplied  to  the  shore  area  faster  than  it  is  removed.  Beach-building 
material  could  be  supplied  by  river  input,  onshore  movement  of 
offshore  sands,  and/or  bluff  recession.  Due  to  the  drowned  river 
mouths  and  a  lack  of  any  sand  in  the  offshore,  it  is  assumed  that 
most  littoral  material  in  the  Geneva  State  Park  area  is  supplied  by 
recession  of  the  bluffs  between  Fairport  and  Ashtabula. 


B17.  Bluff  recession  is  a  chronic  condition  between  Fairport  and 
Ashtabula.  Wave  attack  removes  slumped  material  which  promotes  addi- 
t ona I  mass  wasting.  If  the  failed  soil  had  remained  at  the  base  of 
the  bluff,  it  would  serve  as  a  toe,  protecting  the  bluff  from  further 
fai  lure  and  allowing  the  bluff  face  to  eventually  assume  a  stable 
slope. 

BIB.  The  nature  of  the  mass  wasting  is  strongly  influenced  by  the 
nature  of  the  bluff  material.  The  clayey  tills  tend  to  fail  due  to 
debris  flows.  Water  percolates  down  from  the  overlying  ground  sur¬ 
face  and/or  runs  along  silty  seams  saturating  the  clay.  This  results 
in  saturated  conditions  for  the  soil  mass  and  creates  seepage  forces 
which,  along  with  the  steepness  of  the  bluff,  reduces  its  stability. 
This  instability  results  in  slope  failure  along  the  bluff  face. 

B19.  The  well-sorted  lacustrine  silts  fail  most  commonly  as  small 
rotational  slumps  or  by  block  failure.  Tension  cracks  form  behind 
the  surface  of  the  bluff  due  to  the  steepness,  surface  unloading,  and 
soil  expansion-contraction.  The  bluff  face  deteriorates  as  downward 
percolating  water  loosens  blocks  of  soil  and  gravity  causes  them  to 
fall.  The  process  is  accelerated  during  high  lake  level  when  the 
bluff  base  is  undercut  by  wave  attack  and  support  to  the  overlying 
bluff  face  is  lost.  Both  types  of  failure  can  be  observed  in  the 
bluffs  of  Geneva  State  Park.  The  various  mechanisms  responsible  for 
bluff  recession  influence  the  recession  rates. 

B20 .  Bluff  recession  rates  between  Fairport  and  Ashtabula  vary  from 
less  than  one-foot  per  year  to  up  to  seven  feet  per  year  (just  east 
of  Fairport).  On  the  average,  the  bluffs  in  the  Geneva  State  Park 
area  are  10  to  20  feet  high,  comprised  of  till  overlain  by  lacustrine 
silts,  and  are  receding  at  a  rate  less  than  one-foot  per  year. 
However,  this  recession  rate  is  quite  variable  with  time  and  location 
along  the  shoreline.  During  a  year  of  high  lake  level,  many  feet  of 
bluff  may  be  lost  and  the  recession  rates  increase  to  in  excess  of  10 
feet  per  year,  while  during  a  year  of  low  lake  levels,  the  recession 
rate  may  drop  to  zero.  A  particularily  high,  steep  bluff  may  recede 
quite  rapidly  while  a  neighboring  low,  vegetated  bank  may  show  no 
visible  recession  for  the  same  period  of  time. 

B21.  The  amount  of  bluff  recession  between  Fairport  and  Ashtabula 
has  an  important  impact  on  the  amount  of  beach  material  available  for 
littoral  transport.  Generally,  the  till  exposed  in  the  bluff  con¬ 
tains  80  percent  silt  and  clay,  15  percent  sand,  and  five  percent 
gravel.  The  lacustrine  silts  and  clays  contain  less  than  five  per¬ 
cent  sands  and  gravels.  The  sporatic  sandy  zones,  which  in  some 
areas  form  the  entire  bluff  and  in  some  other  areas  appear  only  as  a 
thin  layer  on  top  of  the  silts  and  clays,  are  over  80-90  percent 
beach-building  material.  On  the  average,  25-30  percent  of  the  total 
bluff  face  is  potential  beach-building  material. 


B22.  LITTORAL  TRANSPORT  RATES 


Sediment  available  for  littoral  transport  can  enter  the  nearshore 
system  from  stream  input,  onshore  movement  of  offshore  sands,  and 
bluff  recession.  The  Federal  harbors  at  Fairport  and  Ashtabula 
bracket  the  littoral  reach  which  includes  Geneva  State  Park  and  has 
an  internally  complete  sediment  budget.  In  other  words,  what  erodes 
from  one  portion  of  this  reach  must  accrete  somewhere  else  within  the 
same  reach. 

B23.  Between  Fairport  and  Ashtabula  most  of  the  streams  are  small 
(Cowles  Creek  has  a  drainage  of  23  square  miles)  and  have  drowned, 
estuarine  lower  reaches  which  act  as  settling  basins  for  much  of  the 
stream’s  sediment  load.  Thus,  little  but  the  very  finest  fraction  of 
fluvially  transported  material  reaches  the  lake. 

B24.  Sampling  results  (Appendix  A)  indicate  that  there  are  no  sands 
offshore  of  the  beach  zone  which  are  available  for  onshore  transport. 
Thus,  the  offshore  is  probably  not  a  significant  source  of  littoral 
material.  All  the  known  field  evidence  and  researched  literature 
suggests  that  almost  all  of  the  material  available  for  littoral 
transport  is  supplied  by  bluff  recession. 

B25.  In  order  to  develop  a  reasonable  "ballpark"  estimate  of  lit¬ 
toral  transport  rates  between  Fairport  and  Ashtabula,  it  was 
necessary  to  make  the  following  assumptions: 

a.  That  the  drift  rate  is  controlled  directly  by  the  amount  of 
material  available  for  transport  (typically  the  wave  energy  is 
capable  of  transporting  all  the  available  littoral  material); 

b.  That  the  primary  source  of  littoral  material  is  bluff 
recession;  and 

c.  That  the  major  permanent  littoral  sink  for  this  26-mile  long 
section  of  coast  is  the  fillet  at  Ashtabula  Harbor.  Other  losses  to 
the  drift  regime  are  limited  to  temporary  storage  in  fillets  asso¬ 
ciated  with  groin  fields  and  small  beaches,  and  offshore  losses  where 
small  creeks  blow  through  littorally  deposited  bars  diverting  drift 
out  into  small  offshore  deltas. 

B26.  With  these  assumptions,  a  number  of  different  approaches  were 
taken  to  determine  the  littoral  transport  rates.  The  littoral  accu¬ 
mulation  rate  at  the  Ashtabula  Harbor  west  breakwater  is  4,148,000 
cubic  yards  between  1876  and  1974,  or  42,326  cubic  yards  per  year 
(Ashtabula  Harbor  Section  111,  1977).  The  annual  littoral  input  due 
to  bluff  recession  between  Fairport  and  Ashtabula  was  calculated  from 
the  bluff  recession  rates,  bluff  heights,  reach  length,  and  geology 
presented  in  Carter,  1977,  Sediment-Load  Measurements  Along  the 
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United  States  Shore  of  Lake  Erie,  ODNR  Report  No.  102.  Bluff 
recession  contributed  16,370  cubic  yards  per  year  between  Ashtabula 
and  Geneva  State  Park,  and  33,314  cubic  yards  per  year  between  Geneva 
State  Park  and  Fairport.  Thus,  the  total  bluff  recession  input  to 
the  littoral  regime  is  approximately  50,000  cubic  yards  per  year. 

This  number  is  quite  compatible  with  the  observed  accumulation  rate 
at  Ashtabula  Harbor. 

B27 .  An  evaluation  was  made  of  the  wave  energy  per  littoral 
transport  direction  by  interpolating  from  Saville ,  1953  Wave  and  Lake 
Level  Statistics  for  Lake  Erie,  BEB  TM  No.  37,  "Statistical  Energy 
Data  Per  Direction  for  Ice-Free  Period"  for  Cleveland,  OH,  and  Erie, 
PA.  The  data  was  compiled  and  weighed  according  to  the  wave  approach 
angle  with  the  shoreline.  This  evaluation  suggests  that  67  percent 
of  the  wave  energy  comes  from  a  westerly  direction  (promotes  easterly 
drift)  ,  and  33  percent  comes  from  an  easterly  direction  (promotes 
westerly  drift).  If  the  gross  drift  is  assumed  at  50,000  cubic  yards 
per  year,  then  the  net  drift  to  the  east  is  approximately  33,500 
cubic  yards  per  year,  and  the  net  drift  to  the  west  is  approximately 
16,500  cubic  yards  per  year. 

B28.  In  summary,  preliminary  estimates  suggest  that  approximately 
30,000  to  50,000  cubic  yards  per  year  of  littoral  drift  passes  Geneva 
State  Park.  About  two-thirds  of  this  material  is  moving  west  to 
east.  Onshore  movement  is  insignificant.  Offshore  transport  is 
minor  except  at  Cowles  Creek  where  littoral  material  is  periodically 
diverted  offshore  forming  an  offshore  delta. 

B29.  MINIMIZING  IMPACTS  ON  THE  COASTAL  PROCESSES 

Any  feature  which  protrudes  from  the  shoreline  will  impact  upon  the 
local  coastal  processes.  The  local  wave  climate  and  current  pattern 
and  the  resultant  sediment  transport  will  be  modified.  Each  of  the 
four  alternative  plans  will  trap  littoral  transport  on  the  west  side 
and  deprive  the  east  side  of  sediment.  The  area  contained  within  the 
protection  of  the  breakwater  structures  will  no  longer  contribute 
sediment  to  the  nearshore  by  shoreline  recession.  Currents  will 
travel  around  the  structure  ends  promoting  more  offshore  transport  of 
the  nearshore  sediment. 

B30.  To  minimize  downdrift  impacts  and  reduce  the  offshore  transport 
sand,  each  alternative  plan  includes  the  provision  for  sediment 
bypassing.  Material  will  be  transported  from  the  west  to  the  east  of 
the  structures  on  a  periodic  basis.  Frequent  bypassing  will  reduce 
the  offshore  losses  caused  by  an  extensive  lakeward  buildup  of  the 
subaqueous  beach  face.  Individual  storms  may  cause  damage  to  the 
areas  immediately  downdrift  of  the  harbor  structures  between 
bypassing  operations.  In  the  case  of  Alternative  1,  the  bluff  area 
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to  the  east  of  the  proposed  structures  may  experience  accelerated 
erosion  between  bypassing  operations.  Alternatives  2,  3,  and  4 
should  have  limited  downdrift  impacts  as  the  area  to  the  east  is 
already  protected  by  a  revetment. 

CONSIDERATIONS  FOR  ALTERNATIVE  DEVELOPMENT 

B31.  GENERAL 

The  proposed  alternative  plans  include  two  locations  for  the  entrance 
channel  and  for  breakwater  construction,  one  at  Cowles  Creek  and 
three  plans  west  of  the  bathhouse.  Each  alternative  was  designed  in 
consideration  of  the  known  geologic,  hydraulic,  environmental,  and 
sociological  constraints. 

B32 .  BREAKWATER  SYSTEM 

The  proposed  breakwater  system  is  designed  to  maintain  an  entrance 
channel  free  from  littoral  drift  and  create  a  safe  entrance  during 
design  conditions.  Thus,  the  entrance  structures  must  provide  a 
relatively  Impermeable  barrier  that  prohibits  littoral  drift  from 
passing  through,  over,  or  around  them. 

B33.  Rubblemound  construction  with  a  design  side  slope  of  1:1.5  was 
used  for  both  the  lake  and  channel  sides  of  the  structures.  The 
rubblemound  structures  will  prevent  or  reduce  the  transmission  of 
wave  energy  into  the  entrance  channel  and  interior  harbor  by 
absorbing  some  of  this  energy  and  by  reflecting  as  much  of  the 
remaining  energy  as  possible  back  toward  the  lake.  The  crest  eleva¬ 
tions  for  the  breakwaters  were  designed  allowing  overtopping  of  the 
structures  by  the  design  waves  which  would  regenerate  a  maximum 
three-foot  interior  wave  height  in  the  entrance  channel  and  allow  no 
more  than  a  one-foot  high  wave  in  the  inner  harbor.  The  entrance 
structures  were  designed  on  the  premise  of  using  stone  having  a  den¬ 
sity  of  155  pounds  per  cubic  foot. 

B34.  The  rubblemound  structures  have  a  protective  stone  armored 
outer  layer,  an  underlayer  of  smaller  sized  stone,  and  a  core  to  form 
an  Impermeable  barrier  which  will  reduce  the  potential  energy  that  is 
transmitted  by  hydrostatic  pressure  differentials  through  the  voids 
in  the  stonework,  thereby  reducing  the  waves  in  the  entrance  channel. 
The  integrity  of  the  rubblemound  structures  is  largely  dependent  upon 
the  stability  of  the  stone  placement.  Therefore,  a  bedding  layer  of 
spalls  or  quarry  waste  will  be  placed  on  the  bottom  of  the  lake  to 
prevent  the  large  armor  stone  from  sinking  into  the  bottom,  par¬ 
ticularly  in  the  nearshore,  and  thereby  losing  their  usefulness. 
Should  later  studies  reveal  that  the  breakwater  foundation  beyond  the 
littoral  zone  is  exposed  bedrock,  the  structure  cross  section  will  be 
modified  accordingly. 


B3S .  ENTRANCE  CHANNEL 


The  breakwater  entrance  must  be  oriented  so  that  the  entrance  channel 
allows  a  reasonable  line  of  approach  for  boats  during  storm  con¬ 
ditions.  The  entrance  channel  must  be  wide  enough  and  deep  enough  to 
allow  two-way  traffic  of  the  total  recreational  fleet.  Experience 
with  similar  small  boat  harbor  projects  in  the  Buffalo  District  has 
indicated  that  a  100-foot  wide,  eight-foot  deep  entrance  is  suf¬ 
ficient  to  meet  this  requirement.  Workshops  with  the  boating  public 
and  review  of  this  criteria  during  the  Stage  3  studies  is  planned. 

The  entrance  -hannel  should  be  relatively  straight.  One  or  two  obli¬ 
que  turns  may  be  necessary,  but  they  should  be  kept  to  a  minimum. 

B36.  INNER  HARBOR 

The  inner  harbor  mooring  area  must  be  of  sufficient  size  to  provide 
docking  for  400  boats  and  include  the  necessary  support  facilities. 
Wave  heights  in  the  inner  harbor  must  not  exceed  one-foot. 

Therefore,  the  enclosed  mooring  basin  must  be  of  a  geometry  and  con¬ 
tain  wave  absorbing  surfaces  sufficient  to  limit  internal  wave 
oscillation  and  amplification.  The  proposed  harbor  geometry  is,  of 
necessity  due  to  bedrock  limitations,  generally  rectangular  with 
right  angles.  In  order  to  reduce  the  subsequent  tendency  for  wave 
reflection  off  of  opposite  walls,  sloped  side  walls  were  proposed 
where  ever  feasible.  Sloped,  riprap  walls  will  absorb  the  trapped 
wall  energy.  Should  the  hydraulic  model  study  planned  for  Stage  3 
indicate  that  additional  wave  absorption  is  necessary,  the  model  will 
be  tested  with  variations  on  the  basin  geometry,  additional  sloped 
walls,  and  wave  absorbing  vertical  wall  units  (i.e.,  IGLOO's,  cinder 
blocks). 

B37.  SUMMARY 

The  final  design  consideration  is  the  economic,  environmental,  and 
sociological  suitability  of  the  design.  The  design  must  minimize 
adverse  environmental  impacts  to  the  shoreline,  the  interior  drainage 
system,  and  to  the  offshore.  Not  only  must  the  design  have  a  satis¬ 
factory  benefit-cost  ratio,  but  it  should  be  as  cost  effective  as 
practical  considering  the  other  restrictions.  Finally,  the  proposed 
harbor  plan  must  merge  with  the  existing  park  facilities  and  user 
patterns  to  provide  an  appealing  recreational  center. 

B38.  Each  of  the  previously  mentioned  restrictions  were  considered 
in  developing  the  four  alternative  plans.  The  recommended  plan  will 
be  tested  in  a  hydraulic  model  study  at  the  Corps  of  Engineers 
Waterways  Experiment  Station  during  Stage  3  of  the  Phase  I  GDM  and 
the  early  stages  of  the  Phase  II  GDM.  During  this  model  study,  the 
orientation  and  design  of  the  breakwater  structures,  the  entrance 
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channel  plan,  and  the  inner  harbor  configuration  will  each  be  evalu¬ 
ated  and  manipulated  as  necessary  to  refine  the  design  of  the  recom¬ 
mended  plan.  Additional  subsurface  data  and  the  completion  of  the 
l).  S.  Fish  and  Wildlife  studies  will  also  impact  upon  the  Stage  3 
design. 


DESIGN  CRITERIA 


B39.  GENERAL 

The  entrance  structures  to  the  small-boat  harbor  at  Geneva-on— the— 
Lake,  OH,  were  analyzed  using  the  20-year  recurrence  significant  deep 
water  wave  heights  at  Geneva,  OH  (Grid  Point  14)  as  determined  by 
Waterways  Experiment  Station  and  published  in  Technical  Report  H-76-1 
"Design  Wave  Information  for  the  Great  Lakes  -  Report  1  -  Lake  Erie." 
Table  B-l  of  this  appendix  presents  the  significant  deepwater  wave 
heights  for  various  recurrence  intervals  at  Geneva  and  Table  B-2  pre¬ 
sents  the  wave  periods  associated  with  these  wave  heights.  Angle 
class  1  In  Tables  B-l  and  B-2  corresponds  to  waves  from  the  east- 
north-east  (ENE)  through  north  (N),  angle  class  2  to  waves  from  the 
north  (N)  through  west-northwest  (WNW) ,  and  angle  class  3  corresponds 
to  waves  from  the  west-northwest  (WNW)  through  west-southwest  (WSW). 

B40.  In  general,  the  western  structure  for  each  alternative  was 
designed  assuming  direct  wave  attack  from  angle  classes  2  and  3.  The 
eastern  structure  was  designed  assuming  a  wave  attack  from  either 
angle  class  2  or  angle  class  1  and  2,  depending  on  the  alternative. 

B41.  The  designed  structures  are  of  standard  rubblemound  design. 

The  natural  stone  unit  sizes  are  designed  using  a  year-round,  20-year 
recurrence  deepwater  wave.  The  boating  season  at  Geneva-on- the-Lake 
is  assumed  to  extend  from  April  to  November,  therefore,  the  crest 
height  for  the  structures  is  designed  using  a  three-season  (spring, 
fall,  and  summer)  20-year  recurrence  deepwater  wave. 

B42.  A  refraction  analysis  performed  by  the  Buffalo  District  for  the 
"Geneva  State  Park,  OH;  Shore  Erosion  Demonstration  Project  Pre- 
Construction  Report"  (February  1978)  was  modified  to  provide  the 
appropriate  refraction  and  shoaling  coefficients. 

B43.  DESIGN  LAKE  LEVEL  (DLL) 

The  design  lake  level  at  Geneva,  OH,  is  defined  as  a  10-year 
recurrence  event  and  is  determined  by  adding  the  10-year  maximum 
monthly  mean  level  of  Lake  Erie  to  the  one-year  frequency  occurrence 
maximum  short-term  fluctuation.  The  maximum  monthly  mean  and  short¬ 
term  fluctuation  is  determined  from  the  lake  level  frequency  charts 
developed  by  the  Buffalo  District  for  the  (1973)  "Lake  Erie-Lake 
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13.1? 

0.6) 

14*2  ? 

0.87 

100 

11. 5< 

0.7) 

14. 4<  0.9) 

13.8? 

0.7) 

15*1? 

•  .97 

TABLE  B-2 


GRID  LOCATION  8.14  LAT»41.52  lON«80.98  GENEVA  OH 

GRID  POINT  NUMBER  14 

SIGNIFICANT  PERIOD  8T  ANGLE  CLASS  ANO  WAVE  HEIGHT 
WAVE  HEIGHT  (FT)  ANGLE  CLASS 


1 

2 

3 

1 

2.3 

2.3 

2.5 

2 

3.6 

3.6 

3.8 

3 

4.5 

4.5 

4.8 

4 

5.2 

5.2 

5.5 

5 

5.8 

5.8 

6.1 

6 

6.1 

6.1 

6.5 

7 

6.3 

6.4 

6.9 

8 

6.6 

6.6 

7.3 

9 

6,9 

6.9 

7.7 

10 

7.2 

7.2 

8.2 

11 

7,4 

7.5 

8.6 

12 

7.7 

7.8 

9.0 

13 

8.0 

8.0 

9.4 

14 

8.2 

8.3 

9.8 

15 

8.5 

».6 

10.2 

16 

8,8 

8,9 

10.6 

17 

9.0 

9.2 

11.0 

18 

9.3 

9.4 

11.4 

19 

9.6 

9.7 

11.8 

20 

9.9 

10,0 

12.3 

21 

10.1 

.  10.3 

12.7 

22 

10.4 

10.6 

13.1 

23 

10.7 

10.8 

13.5 

24 

10.9 

11.1 

13.9 

25 

11.2 

11.4 

14.3 
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FIGURE  B' 


I 


Ontario  Waterway  Report,  Appendix  C"  included  as  Figures  B-3,  B-4, 
and  B-5.  The  maximum  monthly  mean  lake  level  is  determined  from 
Figure  B-3  (Gordon  Park,  Cleveland,  OH),  to  be  572.1  feet  or  +3.5 
feet  above  low  water  datum  (LWD).  A  reasonable  estimate  of  the 
short-term  fluctuation  was  made  by  interpolating  between  Figure  B-4 
(Cleveland)  and  Figure  B-5  (Buffalo)  for  Geneva.  The  short-term 
fluctuation  of  +1.8  feet  is  added  to  the  maximum  monthly  mean  to 
yield  a  design  lake  level  (DLL)  of  573.9  feet  or  +5.3  feet  above  LWD. 

B44 .  DESIGN  DEEP  WATER  WAVE  (Ho) 

The  stone  size  for  the  entrance  structures  is  designed  to  withstand 
the  maximum  20-year  recurrence  wave.  The  following  significant  deep¬ 
water  design  waves  obtained  from  Tables  B-l  and  B-2  are  used  in  the 
wave  analysis  for  stone  size. 


Direction 

Significant  Wave  Height 

Ho 

Period 

To 

ENE-N  (Angle  1) 

9.8  Feet 

7.2  Sec 

N-WNW  (Angle  2) 

13.4 

8.1 

WNW-WSW  (Angle  3) 

13.1 

9.4 

B45.  The  crest  heights  for  the  entrance  structures  is  designed  to 
allow  overtopping  which  would  regenerate  a  maximum  interior  wave 
(transmitted  wave)  of  3.0  feet  in  the  entrance  channel.  The  onshore- 
offshore  alternative  crest  height  is  designed  to  allow  no  more  than  a 
1.0-foot  high  transmitted  wave  in  the  mooring  area.  Since  the 
Interior  wave  height  is  only  of  concern  during  the  boating  season, 
the  maximum  waves  which  have  a  20-year  recurrence  during  the  spring, 
summer,  or  fall  as  obtained  from  Tables  B-l  and  B-2  are  used  in  the 
wave  analysis  for  crest  height. 


Significant  Wave  Height 

Period 

Direction 

Ho 

To 

ENE-N  (Angle  1) 

( 60°-0° ) 

9,8  Feet 

7.2  Sec 

N-WNW  (Angle  2) 

(0o-300o) 

12.1 

7.8 

WNW-WSW  (Angle  3) 

(300°-240) 

12.1 

9.0 
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B46.  REFRACTION  AND  SHOALING  ANALYSIS 

A  computer  program  originated  by  R.  S.  Dobson  of  the  Waterways 
Experiment  Station  was  utilized  to  describe  the  shoreward  propogation 
of  the  design  deepwater  waves  at  Geneva.  The  refraction  analysis 
developed  by  the  Buffalo  District  for  the  Geneva  State  Park  Shore 
Erosion  Demonstration  Project  was  rerun  at  only  a  deepwater  level  for 
the  small-boat  harbor  project  without  a  nearshore  detailed  "window.” 
Input  control  parameters  such  as  period,  design  lake  level,  ray 
designation,  and  wave  heights  were  modified  to  suit  this  small-boat 
harbor  design. 

B47.  DESIGN  INCIDENT  WAVE  (Hi) 

The  design  incident  wave  is  determined  from  the  design  deepwater 
wave  (Ho),  the  appropriate  shoaling  coefficient  (Ks),  and  the 
appropriate  refraction  coefficient  (Kr). 

Hi  =  (Ho)(Ks)(Kr) 

The  Hi  is  the  design  wave  used  to  determine  stone  size  or  crest 
height  for  each  alternative  at  each  cross  section. 

B48.  DESIGN  STRUCTURE  DEPTH  (ds) 

Each  alternative  is  individually  evaluated  to  determine  the  design 
structure  depth  of  the  structure  toe  at  critical  cross  section  loca¬ 
tions.  The  sounding  at  the  structure  toe  plus  the  design  lake  level 
(DLL)  equals  the  design  depth  of  water  at  the  structure  toe  (ds). 

ds  =  sounding  +  DLL 
DLL  =  5.3' 

The  ds  is  used  to  determine  the  appropriate  shoaling  and  refraction 
coefficients  from  the  refraction  analysis  for  each  alternative  cross 
section. 

B49.  BREAKING  VS.  NONBREAKING  WAVES 

Should  the  computed  HI  indicate  that  the  wave  may  break  in  depths 
greater  than  that  in  which  the  structure  is  located,  the  method 
outlined  in  Section  7.122  (SPM)  will  be  used  to  determine  the  design 
breaker  height. 

ds 

gT^  will  be  computed  and  applied  to  SPM  Figure  7-4  to  determine 
the  Hb. 
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B50.  STONE  SIZE  COMPUTATION 


Armor  unit  design  was  calculated  by  application  of  Hudson's  formula. 
Shore  Protection  Manual,  Section  7.373. 

W  -  Wr  H3 _ 

Kd  ( Sr-1 )3  Cot  6 

Where: 

W  ■  Weight  of  armor  unit  In  primary  cover  layer  (lbs.) 

Wr  =  Stone  density  in  lbs/ft3,  assume  Wr  =  155  pcf 
H  =  Incident  design  wave  height  at  the  structure  (ft.) 

Kp  *  Stability  coefficient  of  the  armor  layer 

Kp  *  3.2  for  nonbreaking  wave  at  structure  head 
Kp  *  2.9  for  breaking  wave  at  structure  head 
Kp  *  4.0  for  nonbreaking  wave  at  structure  trunk 
Kp  *  3.5  for  breaking  wave  at  structure  trunk 
Sr  «  Specific  gravity  of  armor  stone  ■  155/62.4  »  2.48 
Cot  9  ■  Structure  side  slope  *  1.5 

B51.  Layer  thickness  is  computed  by 
r  *  ni  ka 

Wr 


Where: 

r  -  Average  layer  thickness  in  feet 
nj  ■  Number  of  stones  comprising  cover  layer  »  2 
K*  -  Layer  coefficient  ■  1.15  for  two  layers  of  rough  quarry 
stone 

W  ■  Weight  of  an  individual  armor  stone  in  cover  layer 
Wr  ■  Stone  density  ■  155  pcf 

B52.  Crest  width  is  computed  by 

B  -  n2  K  ( W_) 1 / 3 
Wr 


Where: 

B  -  Crest  width,  ft. 

n2  *  Number  of  stones  in  crest  width  ■  3 

K^  ■  Layer  coefficient  «  1.15  for  2  layers  of  rough  quarry  stone 
W  ■  Weight  of  an  individual  armor  stone  in  cover  layer 
Wr  ■  Stone  density  ■  155  pcf 
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B53.  As  the  computed  W  is  a  design  weight  for  individual  armor  units 
of  a  primary  layer  and  the  construction  is  a  two-layer  structure  with 
a  natural  deviation  to  the  specified  W,  it  is  reasonable  to  compute  a 
range  of  stone  sizes.  The  underlayer  and  bedding  layer  stone  size  is 
also  computed  as  a  range  which  is  a  function  of  the  W. 

B54.  Armor  Stone: 

W  max  »  2.0  W 
W  min  =  0.9  W 

B55.  Underlayer  Stone: 

W  max  =  0.2  W 
W  min  =  0.05  W 
r  =  njK^  (0.1  W)1/3 
Wr 

B56.  Bedding  Stone: 

W  max  *  0.01  W 
W  min  =  0.000125  W 

B57 .  CREST  HEIGHT  COMPUTATION 

The  wave  runup  on  the  entrance  structures  was  determined  by  using  the 
method  in  Section  7.21  of  the  Shore  Protection  Manual  (SPM)  and 
reduced  using  GODA's  charts,  as  directed  by  NCDED-C  guidance  dated 
22  August  1978,  to  calculate  the  wave  heights  at  the  toe  depth  for 
the  1:10  or  flatter  lake  bed  slope  at  Geneva,  OH.  The  wave  runup  was 
used  in  computing  the  required  crest  elevation  which,  when  over¬ 
topped,  would  yield  a  maximum  three-foot  transmitted  wave  in  the 
entrance  channel  and  a  maximum  one-foot  wave  in  the  mooring  area. 

The  Cross  and  Sollltt  method  was  used  in  computing  the  required  crest 
heights. 

Hbi  =  R  (1.04  -  Ht/0.54  Hi) 

Where: 

Hbi  =  breakwater  height 
R  =  wave  runup 

Ht  *  height  of  transmitted  wave 
Hi  *  height  of  incident  wave 

and 

Crest  Elevation  =  DLL  +  Hbi  =  +5.3  +  Hbi 
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DETAILED  DESIGN 


B58.  GENERAL 

A  detailed  design  was  prepared  for  each  alternative  plan  to  compute 
the  crest  height,  stone  size,  and  layer  thickness  for  each  proposed 
breakwater  structure.  The  four  designs  with  structure  cross  sections 
follow.  A  table  summarizing  the  design  data  appears  as  Table  B-3. 
Advanced  design  will  be  prepared  only  for  the  recommended  alternative 
In  Stage  3. 
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COMPUTATION  SHEET 

D»TE 

^  77 

FILE  NUMBER 

PAut  ^£0F 

NAME  OF  OFFICE  COMPUTATION  ( 

a/c&bD'DG  Oest*?" 
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SOURCE  DATA 
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COMPUTATION  SHEET 
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COMPUTATION  SHEET 

d»te 

^  7? 

,  FILE  HUMBER 

PAGl  OF 

HAME  OF  OFFICE  COMPUTATION 

A *C&eD-  DC.  srw*  s*  tc 

SUBJECT  ,  .  ,  . 

S'e-He  ✓/*,  OH.  small  boat  harbor. 

SOURCE  DATA 

P/Ort-  / 

COMPUTED  BY 

drvVc, 

CHECKED  BY  ,  .  APPROVE C  BY 

&,  V7’ 

3SDDl«JG 

»  0. Ot  U/  r  vv.  7  /4j 
x  o  ooo  nc\J  s  O.CIL-* 

c*esr  utor/*  u 

b  *  coc'-'O  (#rP  -  to.  c 


±/££T  fiRCAK  wfrrgft 
//f^vo  secr/OAJ 

v/.  <>&Xt/*)s 
(«M>C*.*V*)0.sy 


A'/  -  //.  P  (6r4t>K,»q  wa.*,) 

r  /?OSf  /6s 


AAnoA  crone 

^.y  •  -  36,  /'6  ~(/?OG  TOrJS  ) 

*0-9*/  *  t/6}2S2  z  (?.  I  3  T6rJ*  ) 

r-.  UXnS )(*?£*  “  //.,?' 


v*/aeiZLA/ec  srorJz  -. 

^/«-»y  -  o  3  \J  -  3  6 /Z  /6s 

W~.r\  -  O  OSxj  ,  9C>3  /£.s 

r  *  =  r.  Z  ' 

Be&o/rJ  £ 

Wt~0*y  »  0.0/  i  /  ¥  O.  6  !ht 
Wx.n  :  (?.  OOO  /iS"  k>/  :  2  •  3.  (a  /  6  a 


Cfi€JT  u/ibrn 

e  «  tiX'  .-  /6.P' 

PQ&  &  TV?  U/nAT  S£CT*Oa)  //c  r  //.  z  '(  + 


^..  M££Xjlte2± 

(T75CS  .29D0-S) 


=  /iy7 


fiA.no*.  ST”0*Je 

y*~y  «  *.*»✓  «  2kS/S’t?iU  =  (j^.79  T’OrJ*') 
w~.*  *  <7.*  y  2  ".SIS  t6s  «  f  5*.  7<  r^wxS 
rr  (aX'/r;  G*,)*  •  to.  o' 

L/'vocAi^fiy^A  sro/ve 

W*» •  0-2,^  *  2^?  / 4^ 

h/rm.n.  -  0‘0S^7-  6  t(zs 


I  4  frwi»vi  tuition  mar  ha  uaad  until  aupply 


■CD  Fin 

1  APB  A) 


B-25 
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X/V7-T6  ^  /  (?/^  B#e*K  U/*r<Srx 
(/S'SJC  3)  J  . 

(I  f  X3  2fiX/  S) 


W  S 


A*/  »  3 br*  a  ^ "  O  ) 

Ute  i  <  j  »  X*""  “  °0  * 


RKno*~  sro/Oe 

v/x>«y  £  J  O^  £  3  /fei 

U/ **.*«.  1  0*)^  £  2  (>  7  /JaS 


2jg  U>S 

*  ( 0  .30  tVaJj  ) 


r*  UX"0  (•#*)**  *  3.? 


\JND£«.L*ys*. 

~*/  t~-  *y  £  0.2  vj 

>-*.k  £  0-OS^s  ~  /S'  /bs 

r.  (i)o.,r)(OjL^,i  £  /.  3  ' 

c.^SS'r  wtb'r/i  , 

g--  o>o  /sX-gsl*  -  y  y 
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COMPUTATION  SHEET 

!UTE 

/%rc,A 

PA.t  OF 

FILE  NUMBER 

.J 

HAMf  OF  OFFICE 

Ate,  GeD 

COMPUTATION^^ 

Cres/  //<2 /*)  AT 

SUBJECT  1  S0"c*'  '*T; 

Ceneva  O*.  sma1!  boat" harbor  ]  Plan.  / 

COMPUTED  BY 

_ _ 

CHECKED  BY  ,'  , 

A-  ^ 

approved  by 

Pi*// 1  -  CfiesT  He /6>/sT 


di  ■//.?'  Hi*?.?'  r.  7.  z 

Z.  r./2  (7.2)  x*  X(.SH  £  *  IZf.V  S  •°**5 

%l  ' /.oyy  <T+y*c-/Js*'T)  No  s  y£  -  7 .  S’ ' 

To  Z  7./ 7 

2.  £  f~c  o'*/*.  '  r  ?■  (fi.f  7-/0.  S/*r>) 
fc  --  2.HS  /•-  ■  2  0  Oe.pV-7*/±'0'T>) 

%•  ■-  X  !>S  f~  “  r  ***///•  -  t-2  /♦  T**?  I 

A  r  /’/vo  )  { 2.  Gz}  =  27-23  vf  .  ;  r~a-n  ) 

Sc^e-  c  o* /tecr/ o,j  (  f  p  2-/3  , -  F/-?) 

fej  r‘tmry*  _ 

[t]*-+  W  “ 


ft* 


.  yj'/ 


*-.^v  O  T^X2V.2S)(-  VS  It  *  /3.Z 

7*11  $  *uN(//>  /s  G#sei>  0/0  *  6/9X&  S  SJLO  /*e  o /*  *>•/:/&. 

1H&  /L/r*6 s ho*z e  stope  pr  m e  ^er«cr  r/Z'e  /i  >*»///<?«?, 

TH-G*e  *o*e  6&D4  Mare  Usr**-  rS  corrrtT  ffie 

KUHUN  r/r±0€  (reyt  /JcDeb-C.  /e/Wr*'  22/9*6/977) 

*h  ■■  «¥  £  *  5?&0*  --  •  <517 

/"  «./:/»  Jfc  =  /o*  nTtw  eg  -.0.74 

f.<*  rt,/./40  %/.'  =  077  ' 

ACT  O/iL  fi(/N  UP  «  0  7y  <  s  C0-7*ft(/3.l)  s  .?•  £  ' 

CR637’  is  A***tei  VS>*£  C^ess  9-  S  oil,  7T  tfelfioJ 

Kz  *  O-dCl  OH  ~HLi/tC)  « 

»  *  (/  ev  -gfy-J  -  V-f  f"V  -  sfgj*,)  -  V-T 

cRes-r  np  i&Nr  -  y.  7'  ^3  -  0 

,',  CresT  he>t,hT  H  +70  /~\*/D  >nt^-72  ~K 

criterion  d*  o.  3,0 '  /♦eT'  /#»?>/-/*'"  /*»  «“t  #*>V’#yrc? 

t._  r  /  *>•/> 


•CO  For* 
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i  4  Prititw  •rfitJon  mmy  b*  ut*d  until  aupply  it  «*h auitpd. 


COMPUTATION  SHEET 

"(U(  7? 

FILE  HUMBER 

PAG!  ^  OF 

MAKE  0  OFFICE  COMPUTATION 

//c<2  £rO  -x>c  c /¥« /-.a r 

SUBJECT 

£9  e  /^,  OH,  small  boot  harbor 

SOURCE  DATA  V 

P/on  -  / 

COMPUTED  81 

CHECKED  BY  y  APPROVED  BY 

. £  Hn  \ 

d.s= /H./  Mf  '  >2.  /*  V4»//.f  <r*«7.p) 

*"y«  Class  A  -  4  *WTi  m 

Xo  tg^nC?  ?)x  »  Jz/.s’  ft  •  n^<  =.o yrj  =  7  *  W 

<V*  *  rw  *  77*  -* 

fiLt  -  _ 

"t 


•  79  *  / 

•  iui£ru>'  *  »“ a 


Bis  **■**% 

T*o-  7.  C 

da.  -  -XSiX.  r  /  t  < 
Hi  ••  *  '•  ^ 


CTaLM  c-j,  s*>n) 

* 

✓ 

c»r *  /.y 


I*  3  6  f„r  *yH.  *  a#* 
fr,  *  2.*7S  j-mr  *  *.© 

**  0*S)(2.f&  *  29.*' 

Sc alc-  <»x«fer>e^  PHCTott  »  /  3^6 


f 7  -/oj  spn) 

(■r*^  7- //,***) 

(T/*T*r‘f*  0tu.Tr4 ) 


6<r.j  7-/3,  sr>n) 


/"&J<V*'Y>  *  ‘  &  (Ct*  7-ygSPm)  -  "tfs2 

/  ■£*+  *o 

/?*+*•£>:  (O.V7/)(2t*)(  t.JoC)  •=  /C-V 


.  */7/ 


rh.s  ru*up  /s  6c*jret  o*>  a.  /^oKmsHorc  s/op C  ►» »  Avo.  7^c  /«A'ej4>/-e 
slope.  «.r  Efce  prtjecT  s.Tc  1 1  *r?s/:too,  TXrr*yCmr*.  GODP  Ct/H*6&  »/ere 
l/iffd  To  CorrccT  Z7>e  riprap  run  up  C»  /C  t//*  7/0  n  (r*/  MCD&C>-Q 
leTTe*-  <f  P2  PUG  m*). 

^  ^  *  tr-'^OO4,  * 

f"  r.,o  »/„'  •  /.0*f  ^  -  «?.  jrr 

yV  >-  •  t : too  ‘Vh’,  7  o.7*  ' 

actual  koaj-up  *  o.l  *•  (o  yf&iG.tQ  *  /2.J 

CtTES7  pS  /GhT"  /J^Xipt/n^  Cross  »  So//*//"  SloTfyocf 

ML  *a.3(i.oy  -(pfijftT*)  )  *  7.0’ 


C*€ST~  //f^A-r  *.7.0  +sp3  -  /J*.  3  '  &Uv*. 

/>n  ore/rr  Ct  Hiec  7~f  ae  s  **  Criterion  <v  2  0  ' 

><wy/)<twM  iPTer.or  mavs  /*■'  ^ *»  f  t  c^tvi  V  p  /. 
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B-29 


1 


COMPUTATION  SHEET 

NAME  Of  OFFICf  COMPUTATION^  ..  ». 

/v^<2  ^  -£XL  CrrsT  *  < 

“SUBJECT  |  5r  :;..  -  .  V 

(3  1  OH .  Smof  boot  hart>or\  plan./ 

COMPUTED  ar 

/Cr/?<z. 

CHECKED  8Y  .■-  ,  APPSCffD  BY 

<4:  J/7Y 

rtesr  SR e a /osAre*  _ 

u/aJA  SFvT-tnrJ 

ao<SAgj^rjs. 

AS  W6  v  e  /-•"  'J  //.  i  t>rec.K ,r* 

W^/d-A  >i  doit  Z*  &>*■  #1  of  //.  ^  «<>.  «  A  >,(j  i tied  f  •  r  £X • 

A>r  -  e*  Src  r,  -  ~<//  AiiK/»e  r*£  «.  .r*  »•*«  ~  /i.,5 

/•«•“  bo^  7V“t/A>  A  Srt7/#i\  . 


0/5  =  //.  J  ..  **  •  ?■*/  4>  ^  *  ■*< 


r7  / 


0/5  «  /f.3  ^  »  /f  •  •*<  w*^#^C  To  r 

rf*/ia  :  "  Atrr.i  ~  C~^VV*7  Ci*bjt‘c'-/,/r*'') 

fi/Ho  -  7.  7$  for  eAt/~o  -  0-?  (F.$  7-ZO^A/?; 

-f//y6  --  /«'  a/j/v.  t  ;.o  7-//,  sPn) 

/ 

Ry^Ht  -  ■?  -  / -2.3  C  7''',*‘*rpo  /#T•lC,  J 

R  dHiK-^h.)  ^(j.uXl.Li  :  2V.  7' 


/*  .-sr/if7./)S  2S7. 

/✓  0  *  ’  Vi  ®v;  :  ?.  2' 

7®  *  7.  0 

CcrT<9  »  A/* 


Sc/JAf  Cart/?£Cr/£»/J  J  AiOb 

A.  ~7  =  /.  3  <’<■■*  7 -AT,  -f/°o) 

'-oj'/''-/ 


Jy^7Z, 


7.tr 


0.  W? 


Krpr.s  *  (l*/.7  X/-*OL)(C  ''VtJ  -  /3  3' 

7hti  Su  up  i*  tool  Z»  ter  J  Hu'  k.  f/y>e  ^  -V  -  /./O  •  The  /•/'nii'c  s/oyr «  f»7- 

fc^»c  f/  T<*  /  j  X*  r  /.'  /o  t>  j  ^>(  err  ($  O  C  ^  ^5  i  ^  ''c  ^  Zb  Co  rr~o  r  7 

/-•st'O’jo  c.&  tc. u/&7~'  o *->  (Zcf-  /i/cOS  O  ~C  /f  <'7>-  2z/9w*  7t  ) 


ds  , 

r>o 


/.  23 


_y.2 

(Tr./of  7-A)  * 


.  03  7 


/«"■  n  .  /  ,o  *  J  O  */  r  _  O-  ?7-£  - 

f°-  ft  -  t./oo  *///•  >.  f  O’  7^^  7 

AC.TU//L.  *</rJ-l/A>  —  0.  7Vrr«  3J--  7.?' 


CGES7*  7*6  *  4>/i  T  n  fow»*i  Uj'-'j  Cft  ji  *•  A*r  Lk»  V 

Hb.  *  9  9(/  ov  -  tpitff.-Q  )  =  y  ^ 

»£  /  t'tr  *  y.  £  +  r.  3  -  ?  f  '  above.  *  s O  />->  ordr- 

To  rnee  T~  c*c  nt^  >\  C  r  i^trion  cf  ca.  J  0  '  *~r>  r^ry  <  *-  ur~,  i  r-,T^r  *  c 

^  vc  /  £7 r  c  A  *  vi  ^  r  /. 


<?•  7/y^ 
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n-30 


FILE  NUHBEP 


COMPUTATION  SHEET 

DeTE 

Alfred  7  f 

f^/0/?  or 

FILE  HUHBEP 

HAME  OF  OFFICE 

A'O  <3 (r£>- DC. 

COMPUTkTION  ^ 

Creji  //fidji,/ 

SUBJECT  1  <-'  o'-  - 

(5  ✓Ok  ,  AW.  &mofl boat  harbor.  j  P/on  -  / 

COMPUTED  BY 

Pope, 

CHECKED  BY  /•  . 

<£.  •3/11 

AP FPOVED  BY 

/yr<g/</  4Vt  <grffg/»A' 

aLs  *63  ftL  •  3  77 •  y,  s' 

/o  »  S.H.C4 ■*)':  /OJ.7  dt/f*  C.3/iOS.7  =,<?<©* 
tf/n»  s.»^yoy  Cn3t  C •/,**'•»)  Ho*  9Xii*7  *  3-Oi' 

*  0.00*6  olt/Mdx  C  S/S.0J  =  or 

X//f-  2  CO  for  Wx/W.  *  2  0  <P'}  7^/tS^OJ 
H-  (»*)(%*)  Ao)  *  7.  P  ' 


seise  co*R<=cr*o+)  r*cTon  •  /.  76  6  (P^  7-/J,Sf*n) 

[^+•"3  f-t 

-  *  ;.to 


~  A/ 


•V  '  ^'5  7*^  f%.0 

*  *(0  «i3)(./  /cc')(7.t)'*  3.ts' 


*  .y^-s 


7?»>i  /“«/«»//»  /j  •-«  a.  K*jLyo+  e  KJT’  s*r  r  / :  s0.  /c,fcoi6< 

S/opc  «T  0t«  projecT  S'?C  *i  >*1  *  /; /0<?,  ~C*  e  r  *y7orK  GOi>A  CvlSPS  V 

1/irA  C«  £orm.T  &?*  r  cote  o>/c77  *•>_  (rp^  ^COf  D  ~  C  /e  77+^- 

Of.  XI  /9^  /*  *P.). 


#  3  2-/  s  =  .0-*l 


^oTi O  x 


<7  ?J 
/  O 


~  0.9J 


f,r  »*k/:/£>  */*i.  -  /.0 

p*»  -  t’.too  "Ai  s 
/?c r</-«4  ROtJvp  •=  o.  9 j  (s  rs-')  s  3.6 

O'*  6  S  7~  /’t^t^rfT  ts  t/s '+>£  Cross  r-  S  o/S</T  rtr7%oH 

Hk>>  *  3‘  C  C/  oy-  aTTui)  *  *’s’ 

CXC-ST'  HG  t&rtT  9  /.  r  '-F*s^  3  *  £.?*  o£©,/e  JL*/Q  >*  orm/or  TT 
>if»r  cfrs  cnber  ton 


_  *>' 
>K««  '"TWO*-  /  •*  £ 


y  A  /.  O  >"#  / /  <7K/»  /»»7>(-/  #r 


►•'A  /  c 


14  Proviov*  tdltion  my  b*  u**d  until  tupply  I *  mxhxut ted. 


VCD  for* 
1  tfD  63 
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uWoe  <©7  **  /  £4 


BRBftK  WflT£R 


/i  TO*) 


ftRnoA 


PARA/  1  -  £A/r£P/oP  BREAK  WAT 


COMPUTATION  SHEET 


run 

^±77 


NAME  OF  OFFICE 


W&eD-DC 


SUBJECT 


PJJt 


IS 


OF 


FILE  NUMBER 


COMPUTATION 


Design  wove 


Qenevo-  0 h"  •  small  6oa'f  harbor. 


SOURCE  PAT» 


Won  - 1 


COMPUTEOBY  ^ 

T  ft 


CHECKED  BY 


a,  'M 


APPROVED  BY 


^6°  JS  ~  Design  WAVS,  for  SVor> C  S/WC. 

Z*iT  AB£*&M£L£JL- 

£t**£L  s£gr/  £>*/_  T©V/*<f /*”»  J  *  //•f’ 

dLs  z  S-Z  *  //  S’  *  /6-  ? 

Ho  s  / 3 ./ 

ust  R*y  iU  ©/  AefrocT*o»i  GnolynS  where  period  *  *f.</ se c 
»*.«*  /9|/n»^  /i  270*  (»•*$*  CMS*  3)  tC  Cj 

ka  *  .  yyf/ 

ACr  s  /-  ©£24 

M'  3  HoKkKx  z  /s>  y 
*  mltao*  =  -Dd^ 

srr  ;  o?5  (r.^vsp+f) 

,  \  w^e  /x  /3.  V' 

rrtw/K  agcrvfty 

df X  r  Jil  *  £  =  /  3-3 

/Vo  ' 

ivse  z?/?^  /y  ^  Fay rc^cT/  o/O  f) na./ySij  vvher*  ^br>od  s  7  2 

vx »  cV  &  t  >  rv</7l>  ,/S  30°  C/ASS  -Z  ^  /S"-0  S’ 

-W? 

/Cff  *  /• 

M  */y0  /r*  AS  -  ' 

_  -^4  —  aoo  »*j  .•  o  o/ 

pr"  pm?.#'-  -009 

•%t~  -  c? .? 3  C/r,£  7-y,  SFrr  H±  -  £<?•  (A  3)  =  //.<?/ 

.  .  DeS/^'*  wfve  /s  ef.  74  *  r/o*J-  b*.GA*/WQ 


Wfz  0  0/ 

wt  *  (©.  er>  (*-*)  *  /y.j 

Vo  a/  *  t>re«K  >  »c^ 
sovnetito^-  ? 
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COMPUTATION  SHEET 

n»TE 

/=e^b  79 

FILE  NliMPfp 

OF 

NAME  OF  OFFICE  CO"FUTaTION 

As<Cg  EO  ~J2C.  De^nor.  vjo^e 

SUBJECT  - 

<S&K  e  S*J  O/y  Srna  '/  boo  *  haroor 

;  C~?  *'fT* 

Plan  -  2 

COMPUTED  BY 

■7" Ra/S>G- 

CHECKED  BY  APPn* « ;  BY 

IL  -•/'? 

Almaty 

H  CAp  SecTt  OaJ  S'o ur>c/'**f  ~  /O-f 

ds  -  S' 3  *  10  ?  i  H.  /  ' 

/ 

flo  -  lit  t 

tlse  X*y  22  o/  te/rocKo*  /J-wc/yS/s  hIx^c.  p<Tr,od  *  9-V  -<-c 
0,-nd  A  & ,  >poT\  tS  271*  (^$/*  cWVi  %r<>iat'or*  **?•**' 
k<  -•  O  ^s^yi  ' 

Ks  =  /  07*7 
Hi.  -  *•  K«  Ks  c  /J.  V 

.  / 

.* ,  oes'«,v\  h/osc  -  }Z  *i  /jch  - 

CLPaJG^AI  TSZusJK  S6C.T/  QrJ  Sou»d>y>^  :  C 

ds  =  S' 3  tit  i  //.  3 

m  •  /j.y 

use  /?/?/ 22  ©/  RCf'-ot.Tiorj  Ar><*)*s>s  j>tr,o&.  =  $■/  S 

Ol~>  d  A  e  /  «-74/  ~fk  a  2  30°  (K-n^le  Cross  -?  ^  */^r"  ^ 

/<*  i  <  c  r,,/tf  °r’  J 

Ks  x  /.OS/2 

fH  z  S/o  /V<  Ks  ■«  /J?  .  0.5” 

CSi  ifj.O'  ’  ‘°°^3  >*7*0.0/ 

•§£"-  o.ts  7-V,si°n}  fihm  *{ar?Xi/  3)  =  ?  6 

.  .  £>&$‘CyK)  w/)\/e  15  *?.  £  '  frorc*  K, 

£**/£>  tkap  &K€*tC w*re s?  soviet -  y  4 

<y&  *  ^"3  r1/  r  7-3 

57^  1  o»\><!r0v  =  °oi/y 
%f  'o  ps  try  7  v,  srn) 

.  .  pes*  cj-K  *s/9sg  is  7.  7 


>ri  »  O.  O  t 


/yb  =  c*go0*-3>  -  7.9 


bnKc>  A"/  •>->  c  ''*  S  C 
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«\  -? 


COMPUTATION  SHEET 

r^y  7? 

FILE  NllMBr R 

*“«  Jg  OF 

•UME  OF  OFFICE  ,  COMPUTATION 

/Sc3eD~P C.  Sfone  s/rc 

SUBJECT 

£  ✓A.  j  g mail  boat  harbor 

SOURCE  DAT.- 

P/an  -  2 

COMPUTED  BY 

■CT  r^o/SHz. 

CHECKED  BY  /  ,  APPROVE C  BY 

(*.  3/70 

z  -  StoaJs  s/3es 


^r%m\m&rso 


22 

nrsXJJ.a*  = 
CJ.aXa  SO 
sn>*G 


y/ 


/*< 

2-?,^*  /£, 


/i.  y ' 


V  *u 


>✓.-**  i  a  V7^3i=  (JJ.VTO*'- 5 J 

W~,.~  *  -  2/,5*f  *  (/07fra*Js) 

r  *  (z)o  'SK-&P  --  /-*•-?  ' 


0 


i/A/oe<A/*y&t  sro^f- 
w*-+t£  *  o-i  -  V793  ^-s 


lv~.«  r  O.OS’C^  =  //9^  • 

r  =  (2>(J  '&(  atigju*  •  S' 7  ' 


E>eOD/+JG 

w~,*r  =  o.oz  */  *  2.397  /t* 

tiv/  >«I  h  s  0.000/2^^7  a  3-0 


C*esr-  l^>£>  T/+  > 

/3  .-  <3)0  'S)  tT&y  *  /e.s 


rftyv* 


Jv^r 


C72^ 

.  li££lL3^)L 

C‘10)(3.2‘/*)(/.$ 


A/t  -  9- s'  (»o*-  *•*-><}') 


r  GV09 


fiAno*  ST  Owe 

k/~*¥  .  ,2.0C~)  =  IXfiq  (hi  »  (£.HlTOr*l, ) 

a  *  s,7rt  >lc*  i  [?,??  ro^s) 

t=  (*>c*  tsKjh)1*  -  %'D  ' 

(/AAX>£*t*-/9y^  srorOG 

3  *y  »  /2P2 

V7y~.  V,  «  O' OS’ w*.  320  U>S 

rz(aXl  /S)( Zjgy  -.  3.  7 ' 

v/***p.  *  o.otvy  ■*  £*/*/  /.£* 

s  O-  000/23  *S  ~  0.9 

CXCST  VOf&T/¥ 
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COMPUTATION  SHEET 

DATE 

^y  77 

FILE  NUMBER 

PaGI  CjQ  OF 

NAME  OF  OFFICE  C0mpuTATI0K 

At<SC£D- O  c.  sfone  cue 

SUBJECT 

Sc*  -me  OH.  &matl  boat  harbor. 

SOURCE  DATA 

P/on  -  2 

computed  by  ' 

7T  Ft>/&z~ 

CHECKED  BY  .  .  APPROVE!.  PY 

A  ^.....  . 

y  -  /JV  ( **«  kr***-*^ 

sa^c  S'*C  sro-j e  *s  £/ur  Hfo/O  soc t*q*J 


v/ 


6£*i£*AL  TTWSJK 

ossxrtl*  ...  = 
(r*)(s.iv*)0-f) 


SECTt  Q,J 
?,0S7 


Hi  i  ^ 


HRnodt.  STt>rj£ 

^  -•  2.0k/  :  /6y//V  /4«  =  (?.0&  Tons') 

vA,,*  •  tf?W  =  7,^/  !U  -'  /3.£3 

r.  '-*•&>' 

i/HDE/?^ #y€A  srrone 

*O.J?w  =  A 6>/f  n>L 

*  Q  OZ  *S  -  /£_ 

r  '■  U){i/s)(j2~fp  =  HO' 

BEOOUJ6 

yS**HK*f  -  0-0*  W  ~  &  0-fe  /fcu 

hA,,.,  :  O.OOOI2.SW-  J.O  't 

Crt£$r  width 

&*  c*)a/r)££|3*  =  A?-7  ' 


7'h.o  f>  tSKesi  KW/ir± /• 


(z.flCs-av^C/-# 


^V/9  /A; 


/A  *  7.  f  '  r.r>,  c 

destj'i  j-9*  h  eo-of  w/ 


fit  non  STOP'S 

L/~-  *  v  -  2  OW- 


v/ »i,.>i  t  £?■  9  ^  1 

'•■-  U)0/ 


-■ 

H,977^>  - 


U  s 


7  S' 


S  ■>  2  -TO')  i  ) 
(i.Vv  72j>~».0 


unDC'Cun/e^ 

vy„*  *  c'.aw'  - 


K/i^.y>  *  tf.OS'W/  ^  37/  /&< 

(>X‘-o(s£9'i  --  3.r- 


fit  £>X>/^6 

"r-*?  t  -  s'V.  3  /t> 

i  ©  »oo ix£  n  *  0*7  /&„ 


Cagst  wior/i 


B'  {*)(.•■  »s)(i£)'* 


ft.  3 


14  frtf/Mi  adit  ion  may  ba  mad  until  aupply  it  aahauatad. 


■CO  f«N 

1  APR  63 


— 

COMPUTATION  SHEET 

... 

0«TE 

r»*rch  /?  7? 

^  _  FILE  NUMB F P  | 

p»c,e5aSof  | 

NAME  OF  OFFICE 

//c<«ez>-oc 

COMPUTATION 

C^sT  h <CfGr*r- 

SUBJECT  .  . 

£  «  ,  oa  .  Smaff  boat  harbor 

SOURCE  ,vTi 

Pfo: i.  2 

^yg- _ ]_ _ & 

P//W  3.  -  CKesr  /G/t7“ 

e*sr  *K%MX*mro«> 

d%:  /i  V‘  /fo  •  /■*-/ 

CA*ui  *At»r.  «J  ■'•MVn. 


r»  »  >  o 


we  A^yji.1  j<j  ^A»<«  tj  •  f  o  /m»/  ^ %  370* 

—d  **f£y*,  t  /C.il  c*e*  v~*»r  £>)  , 

Ko.  »  .IfPo  i  /.  Jf  M  i/J.i  *//.J 

"Sr1  4  (si  *  “  -OOVh  7*i  *  '773r  *■  co7~&  *■/•£* 


3ri  4  c.*i*»«*  ‘  °°^b 


z.iz 

<**/hp  » 

--  3-6  0 

/•' 

*i//-. 

yiv* 

/*" 

ds/ns 

3J-S/  sr,jt 

Sc/9i-f  C0**£-CT*O'J  /=~/?CTc*l  i  /.  }Ot  ( *•* 

[$3,,^*  t.i  ic.97-,$-  J <*n) 

=  (I  locyo-Y 3?)(3/&  *  /C  C 


=  0.«W 


/Ji  j  rv^vp  a  ktc-i+dL  cr*  «.  /<.*<»  aA*«.  s/o^k  iHO-  /a^r;  ^#re  s/yy*e 

(aT  &> t  <~'r  '■*  >•»«  li/oo  >  c  £  OO^  Cs/rtVGl  ^wre  issrd  Z«r 

ca<''ec7’  C£t  ^/^ry3  ^>>^a  ^/cu/aTTan  S*C&£D~CL  /r  ^  Ji  ^  7t} 

A$  1  /  XT  *  (c<4(i.U  * 


a£  1  7T  *  (C-ajd-U x  %0.x1 

fr-  V»*  £  *-°S  ^77,  r  -J2j£  , 

f-o<-  n  -  It  &°  H/no  ~  0-10  SO$ 

nc.Tv/*c  foj^j-  op  *  -  /V.J 

W& >  €>r*7~  is  ^;/'’^  Cross  «•  Soft-TT  /*1r  Tl.  od 

Mb'*  '  /V,3^-®^  -  (o.fitf/'i  i) )  z 

C/^CST'  HG  '  0 rf  T  *  &*/+  £1  3  a  /  5  •  *7  above.  d  '*v 

order  tT  rye%T  (Jes,y>  criterion  of  *-  3, 0  "**>ry-/  *-»«'/-* 

/  nTer ,  or-  wo  ec  '*»  T*«  'CriTr*  rCe  cA6W><«  /  . 


•CO  F«n»  |  || 

1  if#  43  **  -rsrlous  edition  mmy  b*  ussd  until  supply  Is  sshsvstsd. 

B-39 


0«TE  1 

paj  ££of 

Flit  NIIM9FP 

COMPUTATION  SHEET 

ri#Ac»  /179 

IUMF  OF  OFF  ICf _ _ 

AJC/SED  -DC. 


SUBJECT 


COMPUTATION 


CK&ST 


Gcm>sc^  qh  c,rrta//  beat  her  DC 


SOURCE  oaTa 


P; 0/7.  Z 


COMPUTED  BY 


OfXZ. 


CHECKEO  BY 


L  Lilt 


A PPRCVFC  PY 


B  gx  T~  /  Or) 

4s  *  /  3  3 


Aren  r*/.r*cK~ 

*  O  ^ 

o)‘  ■  .ooS"i 


M>  *  9  P'  . 

-R^-jlc  c.!e^t  2  ~  4>t~  T". r«*e.  I 0^\  -  Ssf'ic  *=-»  J  r*r  re  *  N  «f 

~~/iS,s)r2  /G J  *  T3  Po  --UeKn*  9.  2.  '  To  *70 

£i  z  ^ri  1  /•  core «  z^- 


Xv«  1  .?  /  /«<  "'V^O  '  «>••£’  CVS'^  7-X<?  SAr)) 

%;  *9'^fr  **/»•  T  5  0  7-",  s*”) 

R/Po  »  -?*5'7  /.x  5  /.  VX  ( r~>7-*rf,/r.T*0>) 

K  ~  *  23.  £ 

SC*<-ff  COK  KBC.T'/O'O  /=-*CTO*>  =  /.  2©C  (*>£  7-/3ySP^J 

r*~, 

[ikl  r.^ref,  = /•  •?  (r.j  7- SS>n>)  ,  C*S»»J  sbeemU  *  *  *7  =  °V6  7 

Rr^r  =  f/.  jo4)^.y<v;r^j.4) «  /3.J,/ 

ThjS  rt/n  *jp  is  ketret  em  A  /fl/TjAe^-c  S^O/>C  Pr>»  /.’/ CJ.  7?)C 
£/<y»e  Ctc  y)roji,c^  J'Cc.  /-s  **?c  / : /OC? j  L Tir ^7 o' t.  (>0&t 9  CuovGS  <*/?<*£ 
OS^eA  To  C.orre  <.T~  (4>f_  r  ,  f*r  O  r>  rt/r-tv/j  C  o  J  C.  v/a  77  o  *n  /i/C  DTD  -  C  Jt  77-' 

cf  22  7S>) 

&o  ~  h  **s  7rf  c  frhi  jfvo) >  5  .^37 

/«,-  ^,/  /o  ^  s  ^rvo  r  -f-^-  r« 

y*'  nst:/<fo  h/»o  ~  0  ?7  /.oz 

/>crv/9z  kov-UP  =  /J *  //.J 

J  t  /Vf /S  A1^"  Aj  f’Oi/r'**..  i/  J  t  mi  ^  C^o  j  j  T  ^  o/ /'  /A  /7r7^)oo! 


VT 

/>^4i  ;  //. ,?  (/  oy  -  (<t,2j')  c  7*  5" 


CP&sr  H6/&HT  *  ?.  5*  ♦  5"  3  S  HJ.?  *t> O^e  ^ 

Or~4*‘~  TS  r>*reT  dcs  crtTz!  /  n ,  of  a.  /.  O  '  ?>7o^yi  ><*»  *->  /  r,7r  t- ,  Dr~ 

'rSO  ✓C.  /  ►>  CXi «  >~ioa  r  ,  >.  . 


14  Prtciou*  edition  may  b *  u*#d  until  lupplv  it  txhautted. 


■CO  For* 

1  APR  «T 


B-Al) 


COMPUTATION  SHEET 

fUTE 

riVACH  19  7} 

FILE  NUMBER 

PAul  OF 

NAME  OF  OFFICE  COMPUTATION 

//cqzd-dc.  cxesr  //cisnc 

SUBJECT 

£  e  v*<*  ✓  a.  ,  Gmail  boat  n  arbor . 

SOURCE  DATA 

Plan  .  2 

■iiuj’m-iy— ■— — 

b!££r 


/y« /  3.  / ,  r.  ■  9.  o 

Cl+s*  S  '  i>O0^T:~^ 


fl/jt  s  /(p./  ’ 

uxe.  j ?<*v  oA  jr»//»cnon  Pnolys^i  yshrrc.  *  9.  0  &***l  *370? 

uoZ*C  4*pTh  »/>r.  fr  r-»*c  , 

/<#  *0-9  9(C  Ks  ‘  o  7 3  0  /h'/fo**. <»*/*?.“  / y.5 


^Fr  -  <>/£>&©* s  .00*/£  #  :  TTr"  /-V 


cor-to  •:  /.g- 


To 


/« <•  eU  /ho  *  O.  f 
f-or  y s/m  •  *7.0 

/*•«•  ■  /■  y 


*/*.  *  2. -^s- 

/V/V#  i  -2- <2 

*//.  -  ;.7f 

*  -  Ul.SU*  79)  j  3^-0'  A'to.r*. 

Sc/9s.e  coftftec  r/oso  /^//cre/t  *  /.2o(> 


(*<}  7-/o,s»n) 
(.*■$  7-//,  S+n) 

(  7~*>  7*rp» 


7-'3,s*n) 

1.3 
3.77 


Eft/ Ho  J  r.prof 

Ch//J»\ 7  r>«»cOi 


--  0. 


r./e»rV  =43  7 -/S',  S/»o) 

/^r.>rV  =  (/  204V C?  V6^j  (3  3.0)  "  /?•/  ' 

77) /j  run- up  js  & <xs*ai  on  at.  /*Xe: %h*rc  slope  op  mr/;/0-  The.  /a/ros/*c-e 
Slope  t/T  ZX*  f><’ojf>c7~  s>Ec  /s  *o  *  /  ‘  SOO  f  ~C7>f.  '•c/w^t  SP2^  Ci/rt’/f  i 
wore,  i/sfci  ~E*  corrot-T  Et>c  npro/z  run**/*  c: o  /c  * /»7i (r*f- 
/V CoeO-C  /err*-  cf  72  /9*$ 


/to 


/.* 


//a 


r./\)(f'.9)  v 


<5^ 

h/Ho  -  /• ©  £ 

*/>*,  -  0  ?/ 


*  0/X1 

ro-Tio  * 


p 


/7s  /:  /  o 

/•-  *1  r  /;/oO 

ftCrt/^A  *l /aI-VPo  (o.f2J(/t.Jj  5  /V.  i 

Cftes  r  /Vf  t  G*rT  / i  fo*  nM.  irii-rttj  Cross*  So  III  /T  rloTTtoal 

Ht>;  -  /y. «  ^/.^y  -  (5%$T7Zj))  5 

H  0‘  ezLcre  ^  h/O 

ort/e— Co  -r*>e*T  *»-*.<;■>>  criterion  ^  ?.  (?"  rr*o*  *  Oi/rf 
rh7~e*-ier  v/o. s*.  >n  s*f«  e? >-> *•««  cAo-n  »»«•/. 


14  Prooiou*  odltio n  awy  b*  i ittd  until  oupply  to  oohouoted. 


ICO  Pom 

1  APR  63 


B-41 


( S>&-r>  ✓  /a  ,0W.  <~>mait  boat  harbor. 

CHECKED  BY 


SOURCE  DATA 


dU  3/7? 


Plan  -  2 

tr  -'fiw V  t  J  BY 


-  tPh  TRUNK  SEC-r/^rJ 

d S  -  / / .  3  Ho  =  /2./  ,  ?  c'  Tl*%.o 

/o«  <P)&*£27.7  *  .OJVJ-  0 

»/**•  s  t.  095  CTi&eC-ijS'P'i)  *o  -  + i/hotS  -  ?.&  To  «  7.  4» 

-  ^^pJST'  .°oyr$  fr-  -  ~iH~=  /••*?  c»r^  «  /.r 

R/Ho  *  *•  <*y^«  *  O-?  <  ^<5  7-/0  ,  SPn) 

*.///•  *  2  (,0  /-•'  ds/*,  *2.0  tr=-$  7-'*,  -T  7*n ) 

P//r*  *  2.93  f*'  ds/ fr»  -  / ( 2~*+  7 V ys.  o  / o  7# 

/?  5  f  -  2^*3  Sn»»Of 

SC/9JL&  comfitec'r.orO  mc-ToK  -  /.2DC,  7-/3yS/*n) 

SVv  *  '• 5  <'•;>  7-/5  s&o)  ‘4%--o.  it 

Rr.pr^f.  z  u.20c.){ohs)(2S. 3  )  =  /3.  7' 


7^7/ J  ru  n  -v/^  >*■  hosier  {*.  crn  <sv.  /<a  Kc  sb  o'  <r  of  **>•//  to  m  /t>K*sh* 

S/<y»«»  «.T“  £^«  p^OjCc  7~  3  i  /£  >o  »  !:  /oo  ^  't-J-.  r-  rm f-or «:  G>OC>/?  C^Ort-V "(f  j 

wrrc  i/S*d  £c>  Cfl^rrcT-  T’^  •  r  >f>r  oyO  ro* ?  <✓/©  /c  */  /&7“.  e—\  (f-* f- 
rJCoe-D-c.  fc/rer  of  3*/e<,j7e>). 

frr  /-a?  (*7$zcT*  ~  °-o2o 

for  rt«,;,o  ///»*  --  /.c>7r  «  jg-iL  *  <o  7W 

/r  A7  •  !:tOo  H/tfo  »  O,  ?  I  ■  0"?S  ’ 

OCTx/Al.  RUN-UF>  a  (O-IH'bUl-  7)  -  /O'l’ 

C^^ST  H€.t^/TT  /S  (r St C^OSJ  o*^cf  •Sot/‘77~  /I -lined. 

HL  --  'o.z  (/.ov  -  pnfeftrtj)-  --  S’ ^ 

C*esr  H£/&s/r  *  f.t+s:3'  *  / 3-  9'  obo^/e.  zu/i>  />, 

O'H*-  To  >otr<rt  dtri/^y  CT/ fe  ~/Cn  if  /.  O  '  op , /-*v n 

ruler .»*■  !/✓£✓£  ~&e  l~r~e^-  c  e  c.b*^  >*<*/. 


14  frttjftui  edition  My  be  ueed  uni  i  I  tupply  ie  exheueted. 


■CS  For* 

I  APR  «1 


r>-42 


COMPUTATION  SHEET  MMCH  77 


NAME  OF  OFFICE 

M; &6Q’OC  _ 


SUBJECT  .  ,  /  . 

So-  ,  OH.  *malt  boat  harbor. 


FILE  NUMBER 


SOURCE  ufT A 


Pian .  2 


APPROVED  BY 


1 

.  9.  3 

Hi>*  71' 

Ti  *73 

ho  - 

s' a  n.zy^ 

2  7^ 

p  M~r>’*  a* «  3 

**Ao**y3 

H/H‘t 

«  /.0?F 

Ho  * 

y.*ie  «  7.«2 '  ; 

7.  2 

-  too  VC 

sii-,. 
Ho ' 

/•  .29 

*/*. 

»  2.  *5" 

h' 

*t//Y« 

ft/Ho 

•  2-tl 

f-*r 

di/Ha 

*  *.C? 

CH  $  7- so  sPn 

*/»• 

*  2. *2. 

r*r 

<jf*/Ho 

=  /.27 

(z*s Te  r-/>e>/*Toj) 

R  « 

* 0.3 

c t>r& *  /.s' 


Uk] •  /.  30  (P.y  7 ,K  ov,)  [r/'iizZ?’  ~Hi  -AH 

r  (•  ioOCo  9(,n(20.Z)  *  / 1.3 

•fh.i  rv*t-Vf2  IS  hekSfcf  CT»  /o.KrS  hof-K.  s/op C  **  *  /: /o. 

/«.r<U«rt  c -lofrt-  *T  pr-aj*c7~  S/Te.  / S  >-*  -  /:  /OO^  'ZZ/rr*/*'* 
GOOPi  Con/es  **?"*-  i Z»  Cop'P're  T“  flfre  ya  /■>"*■> 

Co/c  *JCQ  £0  "iC  /•ZTrr-  3Z  ^P). 

)&■ 1  A,??  -77^  *  Lr.^UFoi*  •°-?T 


^  -  <*v 


/•'  rt  -  no  H/».  1.07  r.T.o  «  -AAA-  -  <?.  rr7 

A7  «  i:ioo  h/H*  ”  0-$t  ho  7 

PfCT(//U  RUfJ  or*  i  (O.TfpC/ / .3  )  - 

C#€ST~  /f&>G7Zr-  ,s  y/-ou*ct  l/S/*Cj  CnoCJ  -  S  o //*  7?  Z/r77>  pat 

//L>  ~  £  £  (*'0/  -  (9,ryj(7.^')  *  / 

CrteST-  *  3  •  ?  J  '  =  r.-^/  ohdVc  Zu/o  /*•> 

Ore/cr-  to  t^rsiCji*  criterion _  <2-  CA< p//?-*-*' 

£pr%ct  "C^O-fo  e  n  <r  *?  0  ->~>  trro.~  ~thon  3  •  C?  *  *■•»*>*' riyn 

* ✓five  «<t/e  Co  oser-T^o  pp  *t-,  ^  ,  «-*  c  ed 


•CO  Fora 

1  APR  61 


|4  PrifJaua  edition  moy  6*  «a«tf  until  tupply  It  tthmutled. 


D  W4L 


WEST  BREAK WATER^ 


COMPUTATION  SHEET 


nut 

7<f 


«A*E  OF  OFFICE 


SUBJECT 


//C.  BED  - DC 


r*u/C  0F 


FILE  NUMBER 


COMPUTATION 


Des/cjr.  wave. 


COMPUTED  BY 


OM.  small  boaf" harbor- 

...  ...  U  . .  ■  ■■■"ITT .1  ■■■ 


CHECKED  BY 


SOURCE  DATA 


%  3ll7 


Plan.  3 

ii  j  «tu  BY 


ca/  Pifi/j  3 


“  Design.  wtve  for  stone  size. 


Sov*>ef/  *  7-0  ' 


£*&&>£»* 

cts*  S’ 3  t  70  -*  /^.3 
Vo  -  /3  y ' 

ias«  /?/>y  /£  cyf  finely  Hi  wh^fc.  f><?r,oct  *  ?./  S**> 

a.md.  P'S'/MuZS)  /$  330 *  CM-n^/e  C-fass  3.)  txvpcf  */3.*7C 

A"*  z  .fzy/ 

Ks  •  /.  VO 

Hi .  V«  V*  Ai  *  //•?' 

&  ‘(Mr.,)'  -  ■°0Sr  ~.oo, 

£±*0.ts  (p‘j  7-4  S*n)  UL  *•  CO-KX/i-*)  c  ' 

.*.  OtS‘p *\  /S  /OS''  b^o.lCi\nc^  Y/aV C. 

TRU/JK  £F_£T/Qn3  $ovr>e&r>g  z  S’-O  ' 

a «J  «  .f  3  •■*0  «  /<S>  3' 

/0. 3  . 

5^  5t53^»0*  ,OOV9  Ki'O.O/ 

efez  ■?£  'T’VjSrn')  Hk>  S  io.esX/o-z)  » 

Desi$>y  vh+c.  tt  9.?’ 


Js  *S  3  *//.s‘  -  /£*' 


SOi/+*at -  //.S' 


Mo  «  /3. / 

t/je  /?*/  A3  <9*  f^efrcxXfo'*  /*»>*a/*x»r  *!nere.  m  ?.Vs*-c 

Art**.  P£/*?»Z%  AS  *70’  C/9»*Az  C/asj  &<<?/>&,  «  /£.££  ' 

A*  .  /.©*/© 

M  *  Ha flifKs  *  / 3 ,S 

/ 

‘✓A vm.  /$  /3& 


■CD  font  , 

1  APR  6}  1  *  rrrrlav  edition  mmy  A*  mad  until  tupply  It  tthtutltd. 


COMPUTATION  SHEET 

date 

Fc.k»  7f 

Flit  NUMBER 

PAC.I OF 

NAMC  OF  OFFICE  COMPUTATION  ..  „  _  _ 

/l/C<$£vp-£>a  ***? 

SUBJECT 

C3^  >»  e  y  0  /y .  $  mo!’ boo  s  harbor 

SOURCE  DATA 

Plan .  3 

COMPUTED  BY  _ 

7"/W 

checked  BY  ^  3  '7y  approve;  by 

jr/fyvK.  C T'Or)  r  ? 

a*  ?  S-.i  +P  S  /3. 3  ' 

Ho  --  /.?.  / 

£/se  R/»y  P V  of-  rtefrexc, 77o>\  /9»&/»stf  uAte^r  *r.*/s<~ c 

£Vr»<*  /)£'*t<s7%  ts  2  70’  </9*y/e  C/ils  3^  j  '  ti  Cf 

/r*  :  0.  ?3'(> 

*S  :  I-IOW 

Hc*HoK«Ki  -  /3-S 

57*  ■  t  *■  *  '  00  y  7  7*7  Z  o.  O  1 

C/r(^  t-V'S^n)  Hb  io.tzft*  3)  -  //.  3  ' 

.  .  Dc3‘fir\  v/«^C  /I  // 3  brro  K )  w-^v'C. 


It  Ion  may  bo  tmed  until  tupply  it  tthmutted. 
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•CO  Font  .  ,. 

DO  .  I  *♦  Pr#fi«ui  adlfion  ««y  b«  used  unf  i  /  auppJv  ia  e*h#u»fed. 

1  fcrR  D? 

B-  SO 


COMPUTATION  SHEET 

OtTf 

/7^CA  7^ 

_  F ILF  NUMffP 
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5C/?if  coxxecT,  orO  AV?cr-ey*  =  /.so*  (/r^  7-/3 jS&~l) 

--  /.i  7-/£^  ftfefrhf-  ■  -rf 
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> ^ej^o'c  X ) O/Ocl  *.T~  £7Te  p^oje^T  sTc  s$,  >*■»  «  /.'/D^  6^»rp|/c<'t 
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d^.&ST~  //  &  /  -  S’.  ^  t~  S'.  3  *•  tO’2  o  i>t i*  e  Z  t/O  >*-i  o'-ot*  r~ 
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R  ( /'  <?)(!  72)  ’  3/.  3 


SCril-e  COARC CTfO+J  /S'/VC  ro * -- /.  20(>  cr-.^  7-/3j  SP'^) 
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^  t/e  «v,7? #y»  c  «.  c  ->  r  /. 


14  Pr«*Jou«  »dl  t  ion  may  **  •'••d  un"1  aupply  1*  mhauwtrd. 


■CO  lom 

1  *(-w  * 


B-54 


/9P  Mop' 


WEST  BRthKWQTE  K 


/VOU  C'  ~ 


PLRM  3  -  EfiST  BREftKWF) 


COMPUTATION  SHEET 


FILE  NUMBER 


0»TE 


PAOl  I D  0F 


NAME  OF  OFFICE  COMPuTATIC 

AJcAtc-nc 

N 

De*/gn  wove. 

SUBJECT 
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COMPUT AT  1  ON  SHEET 
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/7,9«cH  7*f 

PAGE^p  OF  FILE  l,UMBER 

«ME  Of  Offiety,.^  ^  COMPOT4TIOO 

subject  <oo~i*y/*  J  OH.  %moll  boot  harbor. 
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APPENDIX  B1 


INITIAL  ALTERNATIVES  CONSIDERED 


GENEVA-ON-THE-LAKE  SMALL-BuAT  HARBOR 


STAGE  2  REPORT 
OF 

REFORMULAT ION  PHASE  I  GENERAL  DESIGN  MEMORANDUM 


Meaorandua  describing  initial  alternatives 


U.  8.  Aray  Engineer  District,  Buffalo 
1776  Niagara  Street 
Buffalo,  NY  14207 


NCBED-DC 

SUBJECT:  Geneva  State  Park  Small-Boat  Harbor  Preliminary  Alternative  Plana 

6.  Those  plans  which  involve  portions  of  the  wetland  area  west  of  the  bathhouse  are 
designed  to  Include  the  borderline  high  grass  area.  Open  water  and  submerged  areas 
were  avoided  where  possible. 

7.  We  believe  Plans  2,  3,  and  4  hold  the  most  promise.  If  you  need  any  additional 
assistance  or  refinement  concerning  these  plans,  contact  Denton  Clark  or  Joan  Pope. 

-•  c  — J 

1  Incl  JOSEPH  A.  FOLEY 

1.  Eight  harbor  alternatives  Chief,  Design  Branch 


SUMMARY  OF  GENEVA  STATE  PARK 
SMALL-BOAT  HARBOR 

ALTERNATIVES 

Alternative 

1  500, 000- square  foot  harbor-of-refuge  at  Cowles  Creek 

2  500,000-square  foot  harbor-of-refuge  -  combination 
onshore  and  offshore  to  west  of  bathhouse 

3  500,000-square  foot  harbor-of-refuge  west  of 
bathhouse,  major  Interruption  to  parking  lot 

4  500,000-square  foot  harbor-of-refuge  west  of  bath¬ 
house,  major  interruption  to  wetland 

5  limited  fair-weather  harbor  at  Cowles  Creek 

6  limited  fair-weather  harbor  west  of  bathhouse 

7  500, 000-square  foot  harbor-of-refuge  -  totally 
offshore  (2,500  feet  of  breakwater) 

8  500, 000-square  foot  harbor-of-refuge  -  totally 
offshore  (2,200  feet  of  breakwater) 


Bl-3 


GENEVA  STATE  PARK 


Alternative  1  (See  Figure  Bl-1) 

This  alternative  Is  for  an  all-weather  boat  harbor,  marina,  and 
harbor-of-refuge  east  of  the  bathhouse.  The  entrance  channel  would 
be  eight  feet  deep.  The  mooring  area  could  be  planned  for  an  eight- 
foot  depth.  The  entrance  channel  would  be  1,000  feet  long  and  150 
feet  wide.  The  marina-harbor  area  Is  500,000  square  feet. 

Two  breakwaters  are  planned  which  Include  a  400-foot  long  east  break¬ 
water  and  a  900-foot  long  doglegged  west  breakwater. 

The  bathhouse  would  be  partially  Isolated  and  direct  access  between 
the  bathhouse  and  the  east  beach  would  be  severed.  Erosion  east  of 
the  entrance  would  be  intensified.  180,000  square  feet  of  parking 
lot  would  be  destroyed.  Cowles  Creek  would  be  intercepted. 


CHANNEL 


Bl-5 


GENEVA  STATE  PARK 


Alternative  2  (See  Figure  Bl-2)  Offshore-Onshore 

This  alternative  is  for  an  all-weather  boat  harbor,  marina,  and 
harbor-of-refuge  that  is  part  offshore-part  onshore.  The  entrance 
channel  would  be  eight  feet  deep  and  150  feet  wide.  Two  mooring 
areas  are  planned.  The  offshore  mooring  area  is  approximately 
300,000  square  feet  and  could  be  planned  for  six-foot  to  eight-foot 
depth.  The  onshore  mooring  area  is  approximately  200,000  square  feet 
and  could  be  planned  for  six-foot  to  eight-foot  depth. 

The  breakwater  system  would  have  a  total  length  of  1,650  feet 
including  one  small  detached,  breakwater  which  would  serve  as  a  sand 
trap.  The  breakwater  which  protects  the  mooring  area  would  need  to 
have  a  sufficient  crest  elevation  to  allow  almost  no  overtopping. 

Approximately  90,000  square  feet  of  wetland  would  need  to  be 
mitigated. 
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Alternative  3  (See  Figure  Bl-3) 

This  alternative  is  for  an  all-weather,  boat  harbor,  marina,  and 
harbor-of-refuge  west  of  the  bathhouse.  The  entrance  channel  would 
be  eight  feet  deep.  The  mooring  area  could  be  planned  for  up  to 
eight-foot  depth.  The  entrance  channel  would  be  400  feet  long  and 
150  feet  wide.  The  marina-harbor  area  is  approximately  500,000 
square  feet. 

Two  arrowhead  breakwaters  are  planned,  including  a  700-foot  long  west 
breakwater  and  a  300-foot  long  east  breakwater. 

140,000  square  feet  of  parking  lot  would  be  destroyed.  Approximately 
150,000  square  feet  of  wetlands  would  be  excavated. 
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Alternative  4  (See  Figure  Bl-4) 

This  alternative  Is  for  an  all-weather  boat  harbor,  marina,  and 
harbor-of-refuge  west  of  the  bathhouse.  The  entrance  channel  would 
be  eight  feet  deep.  The  mooring  area  could  be  planned  for  up  to 
eight-foot  depth.  The  entrance  channel  would  be  400  feet  long  and 
150  feet  wide.  The  marina-harbor  area  Is  500,000  square  feet. 

Two  arrowhead  breakwaters  are  planned  which  Include  a  700-foot  long 
west  breakwater  and  a  300-foot  long  east  breakwater. 

60,000  square  feet  of  parking  lot  would  be  destroyed.  Approximately 
300,000  square  feet  of  wetlands  (including  40,000  square  feet  of 
pond)  would  be  excavated. 
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Alternative  5  (See  Figure  Bl-5) 

This  alternative  is  for  a  fair-weather,  small-boat,  non-marina, 
harbor  and  launching  area.  The  entrance  channel  would  be  planned  for 
a  six-foot  depth,  a  150-foot  width,  and  a  600-foot  length.  The 
launching  and  mooring  area  would  have  a  200-foot  to  450-foot  width 
and  a  700-foot  length.  ($  Area  =  200,000  square  feet.)  Two  modified 
arrowhead  breakwaters  are  planned,  one  350  feet  and  one  250  feet. 

Direct  access  between  the  bathhouse  and  the  beach  would  be  severed. 
Erosion  of  the  shore  east  of  the  entrance  would  be  intensified. 
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Alternative  6  (See  Figure  Bl-f>) 

This  alternative  Is  for  a  fair-weather,  small-boat,  non-marina,  har¬ 
bor  and  launching  area.  The  channel  would  be  planned  for  a  six-foot 
depth  and  would  have  a  150-foot  width.  Total  channel  length  equals 
1,500  feet.  (  Area  “  225,000  square  feet.)  For  700  feet  of  the 
channel,  a  50-foot  width  would  be  set  aside  for  short-term  mooring. 
400  feet  of  the  channel  would  be  available  for  multiple  launching 
area. 

One  200-foot  long  and  one  250-foot  long  parallel  jetties  are  planned 
to  prevent  shoaling.  An  arrowhead  arrangement  is  also  possible. 

Approximately  82,500  square  feet  of  wetlands  would  be  dredged.  One 
lane  of  the  parking  lot  would  be  converted  into  a  launching  ramp 
access. 
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Alternative  7  (See  Figure  Bl-7)  Offshore 

This  alternative  Is  for  an  all-weather,  boat  harbor,  marina,  harbor- 
of-refuge  constructed  totally  offshore.  The  entrance  channel  would 
be  eight  feet  deep,  200  feet  long,  and  150  feet  wide.  The  mooring 
area  could  be  planned  for  eight-foot,  six-foot,  or  four-foot  depths 
according  to  navigation  needs  and  top  of  rock  data.  The  mooring  area 
Is  500,000  square  feet. 

The  breakwater  system  would  have  a  total  length  of  2,500  feet  in 
length  including  two  small  detached  breakwaters  which  would  serve  as 
sand  traps.  The  breakwaters  would  need  to  have  a  sufficient  crest 
elevation  to  allow  almost  no  overtopping. 

Access  to  moored  boats  may  be  a  problem. 


1 


GENEVA -ON- THE  LAKE.  OHIO 

SMALL  BOAT  HANBO* 


GENEVA  STATE  PARK 

Alternative  8  (See  Figure  Bl-8)  Offshore 

This  alternative  is  for  an  all-weather  boat  harbor,  marina,  and 
harbor-of-refuge  constructed  totally  offshore.  The  entrance  channel 
would  be  eight  feet  deep.  The  mooring  area  could  be  planned  for 
eight  feet  in  some  areas,  but  six  feet  for  most  of  it.  The  entrance 
channel  would  be  about  300  feet  long  and  150  feet  wide.  The  mooring 
harbor  area  is  500,000  square  feel . 

The  breakwater  system  would  have  a  total  length  of  2,200  feet  in 
length  and  would  have  to  have  a  crest  elevation  sufficient  to  allow 
almost  no  overtopping. 

Access  to  the  moored  boats  may  be  a  problem.  The  planned  entrance 
may  be  difficult  to  enter  during  NF.  storms. 
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Cl.  PURPOSE 


The  purpose  of  this  appendix  is  to  present  Information  to  assist  in 
review  of  the  estimate  of  cost  for  the  alternatives  considered  in 
formulating  a  selected  plan  of  improvement  at  Geneva-on-the-Lake ,  OH. 

C2.  INFORMATION 


Information  available  in  the  District  Office  to  prepare  the  estimate 
consisted  of  soundings  and  topography  over  the  entire  area  being  con¬ 
sidered  for  alternative  plans  1,  2,  3,  and  4.  The  subsurface  infor¬ 
mation  was  obtained  from  a  Seismic  Study  performed  in  August- 
September  1978,  and  the  Soil  Boring  Program  performed  for  the  1969 
Interim  Report. 

C3.  PRINCIPAL  ITEMS 


Alternatives  considered  in  formulating  a  selected  plan  of  improvements 
are  described  in  detail  in  the  main  report.  The  principal  items  of 
work  are  channel  dredging  and  breakwater  construction.  These  items 
are  discussed  in  the  following  paragraphs. 

C4.  Rubblemound  breakwaters  for  the  alternatives  were  determined  to 
be  the  best  suited  to  minimize  wave  build-up  and  reflection.  Size 
and  quantity  of  stone  are  based  upon  design  considerations  discussed 
in  Appendix  B.  Unit  prices  for  stone  were  taken  from  similar  work 
accomplished  in  the  area,  and  updated  to  May  1979  price  levels. 

C5.  The  dredging  quantities  for  the  selected  plan  are  based  upon 
soundings  in  the  areas  to  be  dredged  and  the  volume  of  material  to  be 
excavated  was  estimated  from  cross-sections  drawn  based  on  the  sub¬ 
surface  Information  obtained.  An  overdepth  of  one  foot  and  side- 
slopes  of  one  vertical  on  three  horizontal  for  earth  (overburden)  and 
till  material  and  a  vertical  slope  for  rock  have  been  used  in  deter¬ 
mination  of  quantities.  It  was  assumed  that  dredging  (underwater 
excavation)  would  be  performed  by  dragline  for  near  shore  material 
and  a  hydraulic  dredge  with  an  attendant  plant  for  material  further 
out  into  the  lake.  The  excavation  would  be  done  by  a  self-propelled 
scraper  with  the  material  being  truck-loaded  and  hauled  approximately 
one  mile  to  be  stockpiled.  Any  lake  site  if  needed  would  be  fully 
coordinated  with  the  USFWS,  EPA,  ODNR,  and  other  affected  interests 
as  will  the  advisability  of  using  the  sandy  cobble  material  for  beach 
nourishment.  A  sufficient  amount  of  contingency  and  cost  is  con¬ 
tained  in  the  dredging  estimate  to  reflect  possible  disposal  of  some 
of  the  material  by  other  methods  including  lake  and  land  disposal. 

Unit  cost  is  based  generally  upon  similar  dredging  work  done  on  Lake 
Erie. 
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C6.  ESTIMATE  OF  LANDS  AND  DAMAGES 


Although  all  land  required  for  the  project  Is  within  Geneva  State 
Park  (classified  as  recreation  land),  and  no  actual  out-of-pocket 
expense  would  be  required,  the  economic  value  of  the  land  must  be 
charged  against  the  project.  Also  involved  in  Alternatives  No.  1  and 
No.  3  is  a  substantial  portion  of  a  paved  parking  lot  and  access  to  a 
bathhouse  built  by  the  State  of  Ohio  in  1968  at  a  cost  in  excess  of 
$250,000.  For  estimating  purposes  this  construction  cost  for  the 
bathhouse  was  converted  to  May  1979  price  levels,  of  approximately 
$600,000,  using  the  Engineering  News  Record's  "Construction  Price 
Index."  A  depreciation  factor  of  15  percent  was  applied  for  access 
restrictions  to  the  bathhouse  for  Alternatives  No.  1  and  No.  3. 
Lakefront  land  along  the  southern  shore  of  Lake  Erie  generally  ranges 
from  $100  to  $500  per  front  foot  and  $1,500  to  $4,000  per  acre  for 
upland.  The  estimate  of  the  first  cost  of  land  and  damages  for  the 
four  alternatives  is  shown  in  Table  Cl. 


Table  Cl  -  Estimate  of  Lands  and  Damages 


Item 

Quantity 

Unit 

Unit 

Cost 

Amount 

$ 

$ 

Alternative  No.  1 

Lakefront 

500 

feet 

150 

75,000 

Developed  Recreation  Land 

14 

acres 

3,500 

49,000 

Depreciation  to  Bathhouse 

L.S. 

90,000 

Improved  Parking  Lot  A7 

400,000 

S.F . 

1 

400,000 

Total 

614,000 

Alternative  No.  2 

Lakefront 

1,200 

feet 

150 

180,000 

Partially  Developed  Recreation 

Land 

7 

acres 

2,500 

17,500 

Total 

197,500 

Alternative  No.  3 

Lakefront 

800 

feet 

150 

120,000 

Partially  Developed  Recreation 

Land 

14 

acres 

3,000 

42,000 

Depreciation  to  Bathhouse 

L.S. 

90,000 

Improved  Parking  Lot  A/ 

240,000 

S.F. 

1 

240,000 

Total 

492,000 

Alternative  No.  4 

Lakefront 

600 

feet 

150 

90,000 

Recreation  Land 

14 

acres 

2,500 

35,000 

Improved  Parking  Lot 

10,000 

S.F. 

1 

10,000 

Total 

135,000 

JL^Costs  in  addition  to  land  costs  for  parking  facilities. 


F  ST  I MATE  OF  FIRST  COST  OF  CONSTRUCTION  AND  ANNUAL  OPERATION  AND 
MAINTENANCE  cost 

The  est  (in.it  ed  first  cost  for  the  tour  al  t  erna  t  i  ves  considered  in  this 
S  t  age  ’  report,  based  on  May  197‘>  prices,  are  shown  in  Tables  C2 
through  CS  inclusive.  Handrails  are  a  necessary  feature  of 
recreational  facilities  for  fishing  from  shore  connected  breakwaters 
and  are  also  necessary  for  public  safety.  The  harbor  project  can  be 
constructed  without  recreation  facilities  but  must  include  handrails. 
The  cost  for  handrails  shown  would  be  added  to  the  breakwater  cost  of 
the  prelect  if  recreation  facilities  are  not  constructed. 

«'H.  The  annual  operation  and  maintenance  costs  associated  with  each 
alternative  Is  also  shown  in  Tables  C2  through  CS.  These  costs  are 
based  upon  past  experience  for  similar  maintenance  work  done  in  the 
Buffalo  District  in  maintaining  harbor  channels  and  breakwaters.  The 
annual  maintenance  cost  for  maintaining  the  aids  to  navigation  were 
updated  from  the  Interim  Report  by  price  level  and  were  originally 
furnished  by  the  Ninth  Coast  Guard  District. 

CP.  ESTIMATE  OF  SELF-LIQUIDATING  COSTS 

The  above  cost  estimates  do  not  include  the  self-liquidating  cost 
associated  with  each  alternative  for  the  mooring  area,  launching 
ramps  and  public  service  facilities  currently  estimated  at:  1) 

$4,  ISO, 000  for  Alternative  No.  1;  2)  $3,380,000  for  Alternative  No. 

2;  1)  $4,130,000  for  Alternative  No.  3;  and  4)  $3,780,000  for 
Alternative  No.  4.  These  se 1 1 -1 iquidatlng  facilities  are  the  respon¬ 
sibility  of  the  non-Federal  sponsor,  ODNR.  In  addition,  because 
these  facilities  are  considered  so lf-liquidating  they  do  not  enter 
into  the  benefit-cost  analysis  as  presented  in  Appendix  D. 

CiO.  ESTIMATE  OF  ANNUAL  CHARGES 

The  estimated  investment  costs,  project  costs  and  annual  charges  for 
the  four  alternatives  are  presented  in  Tables  C6  through  C9,  inclu¬ 
sive.  It  is  assumed  construction  would  require  two  construction 
seasons,  therefore  interest  during  construction  has  been  included. 

The  interest  and  amortization  rates  used  are  6-7/8  percent  in  accor¬ 
dance  with  the  Water  Resources  Council  Regulation.  The  economic  life 
of  the  project  is  assumed  to  be  30  years. 


REASONABLE  CONTRACT  ESTIMATE  TA3l£  C2. 

W»tT  /  O*  2. 

MOJta  foe  new -on-  -h 
_ AMemcrf/tfe  A 

he  ~ Luke.  0 H  Small  &o&i  Harbor 
,o-  / Pm  led  Cask s (  May  /97<?  P.L. 

\ _ 

MVTTATION  NO 

DuanmoN 


UNIT 


CttlMATtD 

AMOUNT 


Table  C6  -  Estimate  of  Annual  Charges  J./ 
Alternative  No.  1 


First  Cost 


2,019,000 


2,116,000 


4,135,000 


Interest  During  Construction 


138,800 


145.500 


284.300 


Total  Investment  Cost 


2,157,800 


2,261,500 


4,419,300 


Lands  and  Damages 
Total  Project  Costs 


0 

2,157,800 


614.000 

2,875,500 


614,000 

5,033,300 


Annual  Charges 
Interest 
Amortization 
Maintenance 
Total 


148,300 

5,500 

39,400 

193,200 


197,700 

7,400 

5,000 

210,100 


346,000 

12,900 

44,400 

403,300 


J,/  Based  on  May  1979  price  levels,  6-7/8  percent  interest  rate,  and  a 
50-year  economic  life. 

.?7  Does  not  include  self-liquidating  cost  for  mooring  area,  launching 
ramps,  and  public  service  facilities  currently  estimated  at 
$4,150,000  (May  1979  price  levels). 


Table  C7  -  Estimate  of  Annual  Charges  i7 
Alternative  No.  2 


Item 

Federal 

Non-FederalA/ 

Total!' 

First  Cost 

Interest  During  Construction 

$ 

2,098,000 

144,200 

$ 

2,050,000 

140,900 

$ 

4,148,000 

285,100 

Total  Investment  Cost 

2,242,200 

2,190,900 

4,433,100 

Lands  and  Damages 

0 

198,000 

198,000 

Total  Project  Costs 

2,242,200 

2,388,900 

4,631,100 

Annual  Charges 

Interest 

Amortization 

Maintenance 

154,200 

5,800 

36,200 

164,200 

6,100 

8,200 

318,400 

11,900 

44,490 

Total 

196,200 

178,500 

374,700 

!/  Based  on  May  1979  price  levels,  6-7/8  percent  interest  rate,  and  a 
50-year  economic  life. 

U  Does  not  include  self-liquidating  cost  for  mooring  area,  launching 
ramps,  and  public  service  facilities  currently  estimated  at 
$3,580,000  (May  1979  price  levels). 
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Table  C8  -  Estimate  of  Annual  Charges  i./ 
Alternative  No.  3 


Item 

Federal 

Non-Federali' 

Totali/ 

First  Cost 

Interest  During  Construction 

$ 

1,599,000 

109,900 

$ 

1,575,000 

108,200 

$ 

3,174,000 

218,100 

Total  Investment  Cost 

1,708,900 

1,683,200 

3,392,100 

Lands  and  Damages 

0 

492,000 

492,000 

Total  Project  Costs 

1,708,900 

2,175,200 

3,884,100 

Annual  Charges 

Interest 

Amortization 

Maintenance 

117,500 

4,400 

29,200 

149,500 

5,600 

4,500 

267,000 

10,000 

33,700 

Total 

151,100 

159,600 

310,700 

—I  Based  on  May  1979  price  levels,  6-7/8  percent  interest  rate,  and  a 
50-year  economic  life. 

U  Does  not  include  self-liquidating  cost  for  mooring  area,  launching 
ramps,  and  public  service  facilities  currently  estimated  at 
$4,130,000  (May  1979  price  levels). 
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Table  C9  -  Estimate  of  Annual  Charges  i/ 
Alternative  No.  4 


Item 

Federal 

Non-Federali/ 

Totali/ 

First  Cost 

Interest  During  Construction 

$ 

1,424,000 

97,900 

$ 

1,400,000 

96,300 

$ 

2,824,000 

194.200 

Total  Investment  Cost 

1,521,900 

1,496,300 

3,018,200 

Lands  and  Damages 

0 

135,000 

135,000 

Total  Project  Costs 

1,521,900 

1,631,300 

3,153,200 

Annual  Charges 

Interest 

Amor tizat ion 

Maintenance 

104,600 

3,900 

28,000 

112,200 

4,200 

3,900 

216,800 

8,100 

31,900 

Total 

136,500 

120,300 

256,800 

y  Based  on  May  1979  price  levels,  6-7/8  percent  interest  rate,  and  a 


50-year  economic  life. 

y  Does  not  include  self-liquidating  cost  for  mooring  area,  launching 
ramps,  and  public  service  facilities  currently  estimated  at 
$3,780,000  (May  1979  price  levels). 
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ECONOMIC  EVALUATION 
INTRODUCTION 

Dl.  The  economic  benefits  resulting  from  the  proposed  project  that 
are  developed  In  the  economics  appendix  are  comprised  of  recreational 
benefits  to  boaters.  Fishing  benefits  will  not  be  analyzed  in  this 
report,  but  will  be  Included  in  the  Stage  3  report  pending  completion 
of  a  more  definitive  assessment  of  monetary  benefits  per  activity 
occasion  and  fishing  demand  from  the  U.S.  Fish  and  Wildlife  Service. 
The  end  of  this  report  will,  however,  provide  a  preliminary 
assessment  of  fishing  demand  and  capacity.  In  order  to  calculate  the 
benefits  from  recreational  boating,  it  is  necessary  to  forecast  the 
demand  for  recreational  boating. 

METHODOLOGY  FOR  DEMAND  FORECASTS 

D2.  The  Ohio  Department  of  Natural  Resources  has  developed,  in  its 
1975-80  Ohio  State  Comprehensive  Outdoor  Recreation  Plan  (SCORP), 
participation  rates  for  eighteen  recreation  activities,  including 
boating  (power  boating)  and  sailing.  The  participation  rate  is 
defined  in  SCORP  (p.  56)  as:  "The  number  of  times  members  of  house¬ 
holds  participate  in  an  outdoor  recreation  activity  during  a 
year.  .  ."  Participation  rates  for  each  of  the  recreation  activities 
were  calculated  as  the  weighted  average  of  participation  rates  of  as 
many  as  35  socioeconomic  variables  and  eight  supply-accessibility 
variables.  The  weights  were  determined  by  the  significance  level  for 
those  variables  having  a  level  of  significance  equal  to  or  less  than 
0.1  in  a  chi-square  contingency  table.  A  participation  rate  was 
calculated  for  each  of  15  zones  in  the  State  of  Ohio  for  each  of  the 
18  recreation  activities. 

D3.  The  element  of  distance  is  taken  into  account  by  defining  two 
origin  zones.  Zone  1  is  comprised  of  Ashtabula  County,  in  Ohio, 
which  is  the  county  of  the  proposed  project.  Zone  2  is  broadly 
defined  as  the  Cleveland,  Akron,  Youngstown-Warren  SMSA's  in  Ohio, 
and  the  Erie  SMSA  in  Pennsylvania. 

D4.  The  regions  for  which  participation  rates  where  calculated  in 
SCORP  do  not  correspond  perfectly  with  the  SMSA's  in  the  two  origin 
zones  defined  in  this  study.  Specifically,  the  participation  rate 
used  in  this  study  for  each  of  the  SMSA's  is  the  participation  rate 
for  the  SCORP  region  containing  the  particular  SMSA.  To  arrive  at  a 
single  participation  rate  for  Zone  2,  the  participation  rates  for 
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each  of  the  SMSA's  in  Zone  2  were  weighted  by  the  proportion  of  the 
total  population  in  Zone  2  accounted  for  by  each  of  the  Zone  2 
SMSA's.  The  participation  rate  for  the  Ohio  planning  region  adjacent 
to  the  Erie  SMSA  was  used  to  represent  the  Erie  SMSA  area  in  Zone  2. 

D5.  SCORP  provides  participation  rates  for  1975,  1980,  and  1990.  A 
linear  extrapolation,  over  time,  was  utilized  to  yield  decadal  par¬ 
ticipation  rates  for  1970  through  2030.  These  participation  rates, 
together  with  projections  of  households  for  each  of  the  origin  zones, 
are  the  bases  for  forecasting  boating  demand. 

D6.  The  construction  of  a  steel  mill  at  Conneaut ,  OH,  will  alter  the 
socioeconomic  variables  impinging  on  the  demand  forecasts. 

Therefore,  two  scenarios  are  utilized  in  forecasting  demand: 

Scenario  1,  without  the  steel  mill;  and  Scenario  2,  taking  the  steel 
mill  into  account.  Since  the  SCORP  participation  rates  were  calcu¬ 
lated  on  the  basis  of  socioeconomic  variables  not  affected  by  the 
construction  of  a  steel  mill  at  Conneaut,  OH,  it  was  necessary  to 
develop  forecasts  of  recreational  boating  that  recognized  the  impact 
of  the  steel  mill  while  maintaining  the  same  basic  methodology  con¬ 
tained  in  SCORP.  This  was  accomplished  by  using  multiple  regression 
techniques.  Specifically,  it  was  found  that  regressing  SCORP  par¬ 
ticipation  rates  on  projected  values  of  number  of  households,  popula¬ 
tion,  income,  household  size,  and  leisure  time,  for  each  of  the 
origin  zones,  yielded  high  and  statistically  significant  correlation 
coefficients  (as  measured  by  the  F  statistic).  Using  projections  by 
H.  D.  Little  to  take  the  impact  of  the  steel  mill  into  account  for 
the  above  independent  variables,  a  new  set  of  participation  rates 
were  developed  for  Scenario  2.  Table  Dl  provides  the  values  for  the 
socioeconomic  variables  for  each  of  the  two  scenarios.  Table  D2  con¬ 
tains  the  participation  rates  for  each  of  the  two  scenarios.  Note 
that  the  participation  rates  for  Scenario  1  are  those  projected  from 
SCORP  for  1975,  1980,  and  1990,  while  the  Scenario  2  participation 
rates  were  calculated  from  the  multiple  regression  equations  men¬ 
tioned  above. 
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Table  D1  -  Socio-Economic  Variables 


Table  D1  -  Socio-Economic  Variables  (Cont'd) 
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D7.  Participation  rates,  by  scenario: 


Table  D2  -  Participation  Rates  [ 

f 

Scenario  l 

Powerboating 

Sailing 

Fishing 

Zone  1  :  Zone  2 

Zone  1  :  Zone  2 

Zone  1  :  Zone  2 

1970 

3.01  :  3.032 

.380  :  .401 

4.964  :  4.969 

1980 

2.98  :  3.007 

.385  :  .410 

4.958  :  4.963 

1990 

2.946  :  2.982 

.393  :  .423 

4.952  :  4.957 

i 

2000 

2.91  :  2.956 

.400  :  .438 

4.946  :  4.952  ' 

2010 

2.88  :  2.939 

• 

o 

• 

Kji 

O 

4.941  :  4.946 

.  | 

2020 

2.84  :  2.911 

.420  :  .467 

;  1 

4.937  :  4.940  f 

, 

2030 

2.81  :  2.883 

.430  :  .477 

4.934  :  4.939  j 

•  ( 

Scenario  2 

Powerboating 

Sailing 

Fishing 

Zone  1  :  Zone  2 

Zone  1  :  Zone  2 

Zone  1  :  Zone  2 

1970 

3.02  :  3.03 

.380  :  .401 

• 

4.960  :  4.970 

1980 

3.05  :  3.01 

.388  :  .410 

4.931  :  4.959 

1990 

3.00  :  2.98 

.398  :  .423 

4.892  :  4.960 

2000 

2.97  :  2.95 

.406  :  .437 

4.881  :  4.951 

2010 

2.93  :  2.88 

.416  :  .452 

4.879  :  4.947 

2020 

2.89  :  2.86 

.426  :  .463 

4.876  :  4.947 

2030 

2.85  :  2.85 

.437  :  .476 

4.875  :  4.945 

D8.  Participation  rates  multiplied  by  total  households  will  equal 

annual  peak-day  activity  occasions.  Divide  by  the  number  of  annual  j 

peak-days  (24  -  boating,  27  -  sailing,  38  -  fishing),  to  arrive  at 

peak-day  recreationists,  by  activity.  This  is  shown  for  the  two  see-  j 

narios  (in  thousands):  ; 


Table  D3  -  Number  of  Recreationists  per  Peak-Day, 
from  Origin-Zone 

Scenario  1 


Powerboating 

Sailing 

Fishing 

Zone  1 

Zone  2 

Zone  1 

Zone  2 

Zone  1 

Zone  2 

1970 

3.81 

138.59 

.43 

16.29 

12.83 

463.33 

1980 

4.69 

161.05 

.54 

19.51 

14.50 

493.97 

1990 

5.41 

179.59 

.64 

22.64 

16.00 

526.05 

2000 

6.03 

193.85 

.74 

25.53 

17.27 

547.63 

2010 

6.58 

209.16 

.83 

29.54 

18.38 

573.56 

2020 

6.99 

219.09 

.92 

31.24 

19.27 

589.40 

2030 

7.51 

228.81 

1.02 

33.65 

20.34 

604.08 

Scenario  2 


Powerboating 

Sailing 

Fishing 

Zone  1 

Zone  2 

Zone  1 

Zone  2 

Zone  1 

Zone  2 

1970 

3.83 

138.50 

.43 

16.29 

3.97 

143.4 

1980 

4.93 

161.37 

.56 

19.54 

5.03 

167.91 

1990 

5.84 

179.74 

.69 

22.68 

6.01 

188.95 

2000 

6.43 

191.88 

.78 

25.51 

6.68 

205.38 

2010 

7.01 

205.26 

.88 

28.63 

7.37 

222.68 

2020 

7.49 

214.71 

.98 

30.90 

7.98 

234.57 

2030 

8.12 

225.60 

1.11 

33.49 

8.78 

247.22 
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119.  Fishing  will  he  evaluated  separately,  beginning  in  paragraph  32. 
Tlie  boaters  (defined  as  powerboaters  and  sailors)  are  identified  by 
origin-zone.  The  next  step  Is  to  Identify  what  portion  of  the 
boaters  entering  the  boating  market  will  he  attracted  to  Ashtabula 
County.  Two  parameters  are  studied:  travel  time  and  alternate  site 
oompet it  ion. 

a.  Travel  Time  -  All  boaters  originating  in  Ashtabula  County  are 
estimated  to  be  one-half  hour  in  travel  time  from  their  boating 
source.  New  York  State's  Travel  Time  -  Percent  Participation  Curve 
is  consulted  (Figure  Dl).  Since  Ohio  and  New  York  are  both  highly 
populated,  industrial,  northeast  States,  their  populations  are  likely 
to  exhibit  similar  recreation  preferences.  The  curve  shows  that 
91.75  percent  of  the  boaters  are  willing  to  travel  one-half  hour  for 
the  activity.  The  projected  boaters  for  Zone  1  are  reduced  for  both 
scenarios  to  account  for  in-county  demand.  Zone  2  boaters  are 
assumed  to  have  a  population  centroid  one  and  one-half  hours  of 
travel  time  from  Ashtabula  County.  The  percent  willing  to  travel 
this  distance  is  22.95  percent. 

b.  Alternate  Site  -  By  definition,  boating  in  Ashtabula  County 
is  one  one-half  hour  from  boaters  originating  in  the  county. 
Therefore,  the  alternate  site  factor  for  Zone  1  is  1.000.  ODNR  in 
the  1975  SCORP  identified  county  capacities  for  boating  in  terms  of 
acres.  Ashtabula  has  3,732  acres  of  boating.  This  is  not  explicitly 
stated  in  SCORP.  However,  by  totalling  the  inland  acreage,  it 
appears  that  the  Lake  Erie  counties  are  allocated  1,000  acres.  The 
total  of  Ohio  counties  within  the  expected  travel  time,  plus  Erie  and 
Crawford,  PA,  and  Chautauqua  County,  NY,  (Erie  and  Crawford  are  esti¬ 
mated  from  like  counties  in  Ohio,  Chautauqua  is  from  NY-SCORP)  have 
34,564  acres  of  boating  capacity.  Ashtabula  County's  portion  is  10.8 
percent,  so  the  alternate  site  factor  for  Zone  2  boaters  is  .108.  By 
applying  travel  time  and  alternate  site  factors,  the  number  of  peak- 
day  boaters  in  Ashtabula  County  is  found  for  each  year. 

Multiplying  the  number  of  peak-day  boaters  in  Table  D3  by  the  travel¬ 
time  and  alternate  site  factor  appropriate  to  each  zone  yields  Peak 
Pay  Boaters  in  Ashtabula  County  (Table  D4). 
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PERCENT  PARTICIPATION 


FIGURE  D1 


TIME  (HOURS) 

BOATING  TRAVEL  TIME  DECAY  CURVE 


SOURCE:  N  Y.  S.  PARKS  AND  RECREATION  DEPT,  j  COMPREHENSIVE  RECREATION  PLAN,  1972. 


010.  The  participants  are  correlated  to  boats.  Ohio  SCORP  estimates 
2.5  persons/boat .  New  York,  Michigan,  and  Pennsylvania  estimate  from 
2.2  to  2.5.  In  this  instance,  2.46  persons  per  boat  from  a  weighted 
average  is  used.  The  peak-day  boaters  are  divided  by  this  number  to 
arrive  at  the  number  of  boats. 

Dll.  The  next  step  is  to  determine  what  boats  in  use  would  be  per¬ 
manently  kept  in  moorings  and  berths,  and  what  boats  would  be 
trallered.  This  is  accomplished  by  asroclatlng  trallerings  to  the 
small-boat  sizes.  ODNR  boater  registration  statistics  show  that  66.7 
percent  of  all  sailboats  and  57.8  percent  of  all  power  boats  are  16 
feet  or  less  in  length.  Ninety  percent  of  these  are  estimated  to  be 
trallered.  Therefore,  multiplying  number  of  peak-day  boats  by 
[(.578)  (.90)],  for  power  boats,  and  [(.667)  (.90)],  for  sailboats, 
yields  trallered  power  boats  and  trallered  sailboats.  Subtracting 
the  number  of  trallered  boats  in  each  category  from  the  number  of 
peak-day  boats  in  the  corresponding  category  yields  permanent  boats, 
in  each  category.  Table  D5  provides  the  results  of  these  calculations 
for  both  scenarios. 
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Table  D5  -  Permanent  and  Trailered  Boats  in  Ashtabula  County  per  Peak  Day 
(In  Thousands) 


Table  D5  -  Permanent  and  Trailered  Boats  in  Ashtabula  County  per  Peak  Day  (Cont'd) 
( In  Thousands) 


DEMAND  FORECASTS  -  BOATING 


012.  The  final  step  in  allocating  boating  demand  to  Ashtabula 
County's  Lake  Erie  shoreline  is  a  comparison  of  facility  location 
within  the  county.  Lake  Erie  facilities  are  800  moorings  and  14 
launch  ramps.  Inland  facilities  (Pymatuning  Reservoir)  have  500 
moorings  and  10  launch  ramps.  The  boating  activities  have  Lake  Erie 
as  the  source  for  sailing.  Therefore,  85  percent  of  the  permanent 
sailboats  and  84  percent  of  the  trailered  sailboats  will  be  attracted 
to  Lake  Erie  facilities.  Powered  boats  will  have  60  percent  of  the 
permanent  and  54  percent  of  the  trailered  going  to  Lake  Erie.  The 
relationships  are  based  on  the  proportion  of  facilities  in  the  county 
and  the  activities  likely  at  Lake  Erie  or  the  reservoir.  Table  D6 
provides  the  allocation  of  boats  on  Lake  Erie  on  Ashtabula  County's 
shoreline. 


Table  D6  -  Demand  on  Lake  Erie  Based  on  Distribution  of  Facilities 
and  Distribution  of  Demand 


Table  D6  -  Demand  on  Lake  Erie  Based  on  Distribution  of  Facilities 
and  Distribution  of  Demand  (Cont'd) 


D13.  Ac  this  point,  we  can  combine  the  zones  to  arrive  at  total 
demand  for  permanent  moorings  on  the  Lake  Erie  coast  in  Ashtabula 
County  (Table  D7).  Trailered  boats  will  be  discussed  later. 


Table  D7  -  Demand  for  Permanent  Moorings  on  Lake  Erie 
(In  Thousands) 

Scenario  1 


Power 

Sail 

Total 

1 

2 

Total 

1 

2 

Total 

1 

2 

Total 

1970 

.40 

.40 

.80 

.05 

.08 

.13 

.45 

.48 

.93 

1980 

.49 

.47 

.96 

.06 

.09 

.15 

.55 

.56 

1.11 

1990 

.58 

.52 

1.10 

.08 

.11 

.19 

.66 

.63 

1.29 

2000 

.64 

.56 

1.20 

.09 

.12 

.21 

.73 

.68 

1.41 

2010 

.69 

.61 

1.30 

.11 

.14 

.25 

.80 

.75 

1.55 

2020 

.75 

.64 

1.39 

.12 

.15 

.27 

.87 

.79 

1.66 

2030 

.80 

.66 

1.46 

.13 

.16 

.29 

.93 

.82 

1.75 

Scenario  2 


Power 

Sail 

Total 

1 

2 

Total 

1 

2 

Total 

1 

2 

Total 

1970 

.41 

.40 

.81 

.05 

.08 

.13 

.45 

.48 

.93 

1980 

.53 

.47 

1.00 

.07 

.09 

.16 

.60 

.56 

1.16 

1990 

.63 

.52 

1.15 

.09 

.10 

.19 

.72 

.62 

1.34 

2000 

.69 

.56 

1  25 

.10 

.12 

.22 

.79 

.68 

1.47 

2010 

.75 

.59 

1.34 

.11 

.14 

.25 

.86 

.73 

1.59 

2020 

.80 

.62 

1.42 

.12 

.14 

.26 

.92 

.76 

1.68 

2030 

.87 

.65 

1.52 

.14 

.15 

.29 

1.01 

o 

GO 

• 

1.81 
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D14.  By  1990,  demand  for  moorings  with  Scenario  1  Is  1,290,  while 
Scenario  2  is  1,340.  The  increase  of  50  moorings  demanded  is  due  to 
the  influx  of  people  and  income  into  Ashtabula  County  due  to  the 
construction  of  the  proposed  steel  mill. 

FLEET  MIX  FOR  ALLOCATION  OF  DEMAND 

D15.  The  demand  projections  in  Tables  D6  and  D7  provide  a  division 
of  demand  between  power  boats  and  sailboats.  Calculation  of  benefits 
will  require,  however,  that  the  projected  demand  be  delineated 
further  in  terms  of  a  fleet  mix  —  type  and  size  of  craft  within  each 
category.  An  examination  of  data  for  the  fleet  mix  at  Ashtabula  and 
Fairport  Harbors,  and  data  contained  in  the  Great  Lakes  Framework 
Commission  Study,  provided  a  basis  for  constructing  a  fleet  mix  at 
the  present  mooring  capacity  of  800  boats.  This  probable  fleet  mix 
is  presented  in  Table  D8.  The  proportion  that  each  boat  type  and 
boat  length  is  of  the  total  number  in  its  respective  boat  category 
(power  vs.  sail)  will  be  the  basis  for  determining  the  fleet  mix  in 
the  demand  projections.  The  analysis  of  economic  efficiency  will  be 
based  on  a  400-berth  facility.  Monetary  benefits  for  a  600-berth 
facility  will  be  calculated  in  this  report  for  purposes  of  sen¬ 
sitivity  analysis  of  benefits. 


Table  D8  -  Present  Fleet  Characteristics 


D16.  Table  D7  Indicates  that  the  demand  for  permanent  moorings  will 
reach  1,290  by  1990.  Since  the  total  capacity  created  by  the  400- 
berth  facility  will  be  for  1,200  moorings,  It  is  apparent  that  demand 
for  moorings  will,  ignoring  the  excess  of  90  moorings,  equal  supply. 
Therefore,  the  percent  of  power  boats  (85  percent)  and  sailboats  (15 
percent)  In  1990  will  be  the  basis  for  fleet  mix  between  power  boats 
and  sailboats. 

CALCULATION  OF  BENEFITS  FOR  PERMANENT  MOORINGS  -  SCENARIO  1 

D17.  The  fleet  split  from  paragraph  D15  and  the  fleet  mix  propor¬ 
tions  from  Table  D8  yield  the  fleet-in-use  at  Geneva  for  the 
400-berth  facility  specified  in  Table  D9.  It  is  assumed  that  four 
berths  will  be  utilized  by  transients. 


Table  D9  -  Fleet  in  Use  at  Geneva 


OB 

16 

OB 

16-25 

IB 

16-25 

BH 

n 

C 

40-64 

Total 

Power 

Transient 

Total 

Mooring 

29 

12 

53 

27 

185 

31 

337 

S 

16 

S 

16-25 

mStm 

1K9I 

lEfilEB 

AS 

40-64 

Total 

Sail 

4 

400 

5 

5 

6 

37 

6 

59 

It  is  assumed  that  25  percent  of  the  boats  used  at  this  facility  will 
be  expected  to  transfer  from  other  sites  in  the  vicinity.  Transfers 
are  expected  to  be  in  cruisers  and  auxiliary  sailboats.  The  moorings 
vacated  by  these  transfers  will  be  used,  in  turn,  by  new  boats  and 
transferred  boats  that  are  distributed  to  reflect  the  demand  for 
boats  described  in  paragraph  D12.  The  distribution  of  power  and 
sailboats  utilizing  vacant  moorings  is  expected  to  be  similar  to  the 
fleet  in  use  in  1970,  within  the  respective  power-sail  category. 

Once  again,  75  percent  of  the  boats  utilizing  vacated  moorings  are 
expected  to  be  new,  and  25  percent  transferred. 

Four  fleets  are  developed  for  benefit  calculations,  new  boats  at 
Geneva,  transferred  boats  at  Geneva,  new  boats  at  vacated  moorings, 
and  transferred  boats  at  vacated  moorings.  Due  to  Geneva's  location 
along  Lake  Erie,  the  rates  of  return  used  in  the  benefit  calculations 
for  the  Geneva  site  are  assumed  to  be  the  maximum  regional  rates  of 
return.  In  addition,  it  is  assumed  that  in  order  for  a  boat  to 
transfer,  a  gain  of  10  percent  in  its  rate  of  return  is  necessary. 
Average  depreciated  values  are  derived  from  ABOS  1978  Retail  Boat 
Prices.  Since  the  prices  from  this  source  are  1977  values,  they  are 
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updated  by  gains  in  the  reading  and  recreation  index  component  of  the 
consumer  price  index.  The  average  depreciated  values  are  one-half 
the  total  retail  price  of  a  new  boat  of  the  type  and  size.  The  bene¬ 
fit  calculations  are  shown  for  the  400-boat  facility.  Scenario  1  in 
Tables  DIO  through  D13. 

The  fleet  use  for  the  600-berth  facility  will  be  the  same  as  the  400- 
berth  facility  in  terms  of  the  proportions  for  fleet  split  and  fleet 
mix.  One  percent  of  its  capacity  (six  berths)  will  be  used  for  tran¬ 
sients.  The  capacity  of  the  600-berth  facility  will  not  be  fully 
utilized,  however,  until  about  the  year  2000,  when  the  demand  for 
total  capacity  (800  existing  berths,  plus  600  new  berths)  is  expected 
to  be  1,510.  The  same  rates  of  return,  distribution  of  transfers  and 
new  boats,  and  depreciated  values,  are  used  to  calculate  the  benefits 
shown  in  Tables  D14  through  D17. 

The  tables  also  show  the  effect  of  growth  rates.  An  8-year 
(1982-1990)  normal  growth  rate  for  the  400-berth  facility  and  a 
20-year  straight-line  growth  rate  (1980-2000)  for  the  600-berth 
facility,  are  used  for  a  50-year  project  life  to  show  the  average 
annual  effect  on  the  improvements.  At  6-7/8  percent  interest,  this 
factor  equals  .7906  for  the  400-berth  facility  and  .5391  for  the 
600-berth  facility. 
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Table  010  -  New  Boat*  at  400-Berth  Facility  at  Geneva-on-the-Lake 


Table  DU  -  Transferred  Boats  at  400-Berth  Facility  at  Geneva-on-the-Lake 


Table  D13  -  Transfer  Boats  Utilizing  Vacated  Moorings  Due  to  400-Boat  Marina  at  Ceneva 


Table  D15  -  Transferred  Boats  at  600-Mooring  Facility  at  Geneva-on-the-Lake 


Table  D17  -  Transferred  Boats  at  Vacated  Facilities  with  600-Berth  Facility  at  Geneva 


CALCULATION  OF  BENEFITS  FOR  PERMANENT  MOORINGS  -  SCENARIO  2 


D18.  The  fleet  mix  projected  for  Scenario  2  la  virtually  identical  to 
the  fleet  mix  projected  for  Scenario  1.  Lacking  empirical  evidence 
to  the  contrary.  It  will  be  assumed  that  the  fleet  mix  will  be  iden¬ 
tical  for  both  scenarios.  Similarly,  the  distribution  of  new,  trans¬ 
ferred,  new  to  vacated,  and  transferred  to  vacated  remains  the  same 
as  in  Scenario  1.  Tables  D18  through  D21  show  the  benefit  calcula¬ 
tions  for  a  400-berth  facility,  and  Tables  D22  through  D25  provide 
the  benefit  calculations  for  a  600-berth  facility.  Since  the  rate  at 
which  demand  absorbs  capacity  is  assumed  to  be  more  rapid  for  the 
600-berth  facility  under  Scenario  2,  an  accelerated  growth  rate  is 
used . 


Table  D18  -  New  Boat*  at  400-Hooring  Facility  at  Geneva-on-the-Lake 


Table  020  -  New  Boat*  Utiliaing  Vacated  Moorings  Due  to  400-Boat  Marina  at  Geneva 


Table  D21  -  Transfer  Boats  Utilising  Vacated  Moorings  Due  to  400-Boat  Marina  at  Geneva 


Table  D22  -  New  Boats  at  600-Mooring  Facility  at  Geneva-on-the-Lake 


Table  D24  -  New  Boats  Utilizing  Vacated  Moorings  for  600-Berth  Facility  at  Geneva 


D19.  According  to  EM  1120-2-113,  Benefit  Evaluation  and  Cost-Sharing 
for  Small-Boat  Harbor  Projects,  the  benefits  are  based  on  the  fleet 
served.  While  the  greater  demand  for  Scenario  2  should  increase  the 
value  of  each  mooring,  it  is  not  reflected  in  this  methodology 
(demand  pressure  for  each  mooring  would  increase  the  "willingness  to 
pay"  for  boating  access). 

CALCULATION  OF  BENEFITS  FOR  TRA1LERED  AND  TRANSIENT  BOATS 

D20.  Trailer  launchings  are  calculated  in  a  slightly  different 
manner.  The  number  of  peak-day  launchings  for  power  and  sail  have 
been  calculated  for  both  scenarios.  The  next  step  is  to  compare  the 
demand  for  launchings  to  the  available  ramps,  and  estimate  annual 
launches  by  boat  type. 

D21.  The  1975  Ohio  SCORP  estimates  instant  peak-day  capacity/ per 
ramp  of  20  boats.  This  is  based  on  including  one  acre  of  parking  for 
20  cars  and  trailers.  A  turnover  rate  of  2.0  is  applied  to  arrive  at 
daily  peak-day  capacity  of  40  launches  per  ramp.  With  14  ramps  in 
Ashtabula  County,  there  can  be  560  launches  per  peak-day.  Demand  for 
launches  in  1970  was  for  3,090  peak-day  launches  per  peak-day.  The 
seasonal  launchings  per  ramp  are  calculated  as  a  weighted  average  of 
power  and  sail  use. 

D22.  The  boat  launching  season  lasts  for  180  days  (mid-April  to  mid- 
October).  There  are  50  days  which  would  prohibit  powerboating 
(precipitation)  and  60  days  which  prohibit  sailing  (wind  speed, 
precipitation).  This  is  based  on  long-range  climate  averages. 

Annual  ramp  capacities  are  calculated  as  follows: 


Power 

Sail 

No.  Day  Season 

180 

180 

No.  Prohibitive  Days 

50 

60 

130 

120 

No.  Peak  Days 

24 

27 

No.  Nonpeak  Days 

106 

93 

Launches/Peak  Day 

40 

40 

Launches/Nonpeaki/ 

18 

18 

Annual  Launches 

2,868 

2,754 

D23.  In  1990,  85.7  percent  of  all  launches  demanded  are  power,  14.3 
percent  sail.  This  results  in  average  ramp  capacity  of  2,852  annual 
launches.  Since  there  are  14  ramps  in  Ashtabula  County,  this  results 
in  a  39,928  annual  launch  capacity  on  Lake  Erie.  The  proposed 
improvements  will  add  two  ramps,  or  provide  for  5,696  additional 
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launchings  per  year.  The  scenarios  differ  slightly  in  the  demand  for 
launches.  The  difference  is  very  slight  (for  the  same  reasons  as  for 
moored  boats)  but  it  is  measurable. 

D24.  Scenario  1,  peak-day  launch  demand,  is  for  1,980  powerboats  and 
330  sailboats.  By  comparing  these  launches  to  annual  launches,  it  is 
estimated  that  94,446  annual  power  launches  are  demanded  and  13,811 
sail  launches.  Power  (87  percent)  will  then  account  for  4,956  of  the 
annual  launches  added,  while  sail  accounts  for  740.  All  launches  are 
assumed  to  be  less  than  16  feet.  Equivalent  boats  are  found  by 
dividing  launches  by  use-days  (50,  based  on  New  York  State  average  - 
42,  increased  to  reflect  greater  benefit  to  moored  boats).  This 
results  in  99.1  equivalent  powerboats  and  6.6  sailboats.  Scenario  2, 
peak-day  launches  demand,  is  2,070  power  and  290  sail.  Annual 
launches  total  98,739  (89  percent)  power  and  12,137  (11  percent) 
sail.  This  equals  5,069  power  launches  and  627  sail  launches  due  to 
increased  capacity.  Equivalent  boats  -  101.4  (power)  and  12.5 
(sail) . 

D25.  Transient  traffic  will  be  unaffected  by  the  development  sce¬ 
nario.  All  slips  will  be  utilized  on  peak-days,  three  will  be  used 
on  50  percent  of  nonpeak  days,  one  will  be  used  for  25  percent  of 
nonpeak  days.  Therefore,  the  400-mooring  facility  will  accomnodate 
290  transient  visits  of  two  days,  the  600-berth  facility  will  accom¬ 
modate  344  two-day  visits.  The  visits  are  distributed  to  cruisers 
and  auxiliary  sailboats  greater  than  26  feet  in  length. 


400-Mooring  Marina  Equiv.  Bts. 

Cruisers  (26-39)  400  (Days  Visit)  42  =*  9.5 

Cruisers  (40-64)  67  (Days  Visit)  42  **  1.6 

Aux.  Sail  (26-34)  100  (Days  Visit)  42  *  2.4 

Aux.  Sail  (40-64)  13  (Days  Visit)  42  “  0.3 

600-Mooring  Marina 

Cruisers  (26-39)  474  (Day-Visit)  42  *  11.3 

Cruisers  (40-64)  79  (Day-Visit)  42  ■  1.9 

Aux.  Sail  (26-39)  120  (Day-Visit)  42  =  2.9 

Aux.  Sail  (40-64)  15  (Day-Visit)  42  *  0.4 


D26.  Of  course,  boats  of  these  types  kept  at  Geneva  would  be  on 
cruise  for  a  portion  of  the  season.  It  is  expected  that  boats  26 
feet  to  39  feet  will  be  on  cruise  for  three  days  (or  7.1  percent  of 
the  season)  of  their  42  use-days.  Larger  boats  will  be  on  cruise 
seven  days  (or  16.7  percent).  The  benefit  to  each  boat  class  will  be 
reduced  by  these  percentages  to  account  for  the  time  spent  on  cruise. 
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D27.  The  benefits  for  permanent-based  boats,  modified  to  reflect  time 
spent  on  cruise,  were  shown  in  Tables  D12  through  D25.  Tables  D26 
through  D29  show  the  calculations  for  trailered  and  transient  boats 
for  each  scenario  and  development  alternative. 
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Table  D27  *  No  Steel  Mill  Trailered  Boats  -  600-Berth  Marina 


Table  D28  -  With  Steel  Mill  Trallered  Boats  -  400-Berth  Marina 


SUMMARY  OF  DIRECT  NAVIGATION  BENEFITS 


D28.  Benefit  display  of  direct  navigation  benefits: 

Table  D30  -  Direct  Navigation  Benefits 


Scenario  1 

Scenario  2 

Total 

Average 

Annual 

Benefits 

Total 

Average 

Annual 

Benefits 

400-Mooring  Marina  \J 

New 

491,982 

388,961 

493,277 

389,985 

Transferred 

22,970 

18,160 

23,005 

18,188 

New  at  Vacated  Moorings 

127,542 

100,834 

127,540 

100,833 

Trans,  to  Vacated  Moorings 

4,062 

3,211 

4,062 

3,211 

Trailered 

15,819 

12,507 

16,689 

13,194 

Transient 

38,277 

30,262 

38,277 

30,262 

Total 

700,652 

553,935 

702,850 

555,673 

600-Mooring  Marina 

New 

735,776 

408, 8712/ 

735,764 

547,9231/ 

Transferred 

34,092 

18.9452/ 

34,094 

25,3901/ 
138,6083/ 
4,541 V 
13,1941/ 

New  at  Vacated  Moorings 

186,126 

103,4301/ 

186,126 

Trans,  to  Vacated  Moorings 

6,098 

3,3892/ 

6,098 

Trailered 

15,819 

12.5071/ 

16,689 

Transient 

45,770 

25,4342/ 

45,770 

25,4341/ 

Total 

1,023,681 

572,576 

1,024,541 

755,090 

!/  Average  Annual  Equivalent  Factor  »  .7906  (Normal  Growth) 

U  Average  Annual  Equivalent  Factor  ”  .5557  (Straight  Line  Growth) 

\!  Average  Annual  Equivalent  Factor  “  .7447  (Accelerated  Growth) 


Note:  Normal  Growth  was  used  to  represent  an  "adjustment"  of  demand 
to  capacity.  Straight  Line  and  Accelerated  Growth  were  used 
to  represent  "growth"  of  demand  to  capacity  -  straight  line 
growth  for  Scenario  1  and  acceleration  growth  for  Scenario  2. 
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SUMMARY  OF  TOTAL  NAVIGATION  BENEFITS 


D29.  An  additional  navigation  benefit  that  would  occur  at  Geneva  Is 
for  providing  refuge*  A  $10,000  annual  benefit  for  all  scenarios  and 
marina  sizes  Is  used  to  represent  this  category.  Summarizing 
Navigation  Benefits,  we  obtain: 


Scenario  1 
Scenario  2 
Scenario  l 
Scenario  2 


-  400  Berths  - 

-  400  Berths  - 

-  600  Berths  - 

-  600  Berths  - 


Navigation  Benefits 

$563,935 

565,673 

582,576 

765,090 


SENSITIVITY  ANALYSIS  OF  BENEFITS 


D30.  It  is  apparent  In  paragraph  D28  that  under  Scenario  1,  a  50 
percent  Increase  In  berth  capacity  from  400  to  600  will  Increase 
Navigation  Benefits  by  only  3.3  percent,  and  the  same  increase  in 
berth  capacity  under  Scenario  2  will  increase  navigation  benefits  by 
35  percent.  Since  Scenario  1  Is,  at  the  present  time,  the  more- 
11  kely-to-oc  cur  scenario,  it  appears  that  the  Incremental  benefits 
resulting  from  an  increase  in  berth  capacity  are  quite  small  and  are 
not  likely  to  be  matched  by  a  less-than-proportionate  Increase  in 
costs. 


OPTIMUM  PLAN  BASED  ON  ECONOMIC  EFFICIENCY  CRITERIA 
D31.  Table  D31  summarizes  the  relevant  efficiency  measures. 

Table  D31  -  Economic  Efficiency  Criteria 


Average 
Annual 
Benefits  \J 

Average 
Annual 
Co8tS  U 

Net 

Benefits 

Benefit/ 
Cost  Ratio 

Alternative  1 

563,935 

403,300 

160,635 

1.39 

Alternative  2 

563,935 

374,700 

189,235 

1.50 

Alternative  3 

563,935 

310,700 

253,235 

1.82 

Alternative  4 

563,935 

256,800 

307,135 

2.19 

1/  Does  not  Include  Fishing  Benefits 
U  Does  not  Include  mitigation  for  fish  and  wildlife 


Alternative  4  is  the  optimum  alternative  because  it  yields  both  the 
largest  Net  Benefits  and  the  largest  Benefit-Cost  ratio. 
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SUPPLEMENTARY  ANALYSIS  OF  FISHING  DEMAND 


D32.  Paragraph  D8  left  the  fishing  recreationist  demand  as  it  was 
generated  by  origin-zone  for  peak-day  use.  The  peak-day  use  should 
be  allocated  to  Ashtabula  County  by  use  of  travel  time  and  alternate 
site  factors.  The  1975  Ohio  SCORP  found  that  less  than  10  percent  of 
the  fishing  activity  occasions  are  transferred  out  of  the  origin- 
county.  In  order  to  reflect  this,  90  percent  of  Ashtabula  County's 
demand  is  expected  to  remain  in  the  county,  and  one  percent  from  Zone 
2  would  be  willing  to  travel  to  Ashtabula  County  on  any  particular 
peak-day.  This  results  in  total  fishermen  willing  to  travel  to  the 
county.  The  alternate  site  factor  (county  level)  is  found  by  com¬ 
paring  Ashtabula  County's  available  access  to  the  regional  total 
(including  Erie  and  Crawford  Counties,  PA,  and  Chautauqua  County, 

NY).  Available  shoreline  in  Ashtabula  County  (1,561,026  linear  feet) 
is  compared  to  the  region  (14,252,832  linear  feet)  to  result  in  an 
alternate  site  factor  for  Zone  2  of  0.11.  These  factors  combine  to 
result  in  peak-day  shoreline  fishermen  (in  thousands): 


Scenario  1 


Scenario  2 


Zone 

Zone 

Zone 

Zone 

1 

2 

Total 

_ 1_ 

_ 2_ 

Total 

1970 

3.57 

0.16 

3.73 

3.57 

0.16 

3.73 

1980 

4.39 

0.18 

4.57 

4.52 

0.18 

4.70 

1990 

5.07 

0.20 

5.27 

5.41 

0.21 

5.62 

2000 

5.66 

0.22 

5.88 

6.01 

0.23 

6.24 

2010 

6.24 

0.24 

6.48 

6.63 

0.24 

6.87 

2020 

6.77 

0.25 

7.02 

7.18 

0.26 

7.44 

2030 

7.44 

0.27 

7.71 

7.90 

0.27 

8.17 

D33 . 

Lake 

Erie  available 

shore  1 ine , 

in  linear  feet, 

is  317, 

840. 

Since 

this 

accounts 

for  20 

.4  percent 

of  the  county's 

fishing 

access , 

demand  is  allocated  to  Lake  Erie  by  this  ratio: 

Scenario  1  Scenario  2 


1970 

0.76 

0.76 

1980 

0.93 

0.96 

1990 

1.07 

1.15 

2000 

1.20 

1.27 

2010 

1.32 

1.40 

2020 

1.43 

1.52 

2030 

1.57 

1.67 

D34.  The  capacity  standards  in  Ohio's  SCORP  lists  one  fisherman  for 
every  264  feet  of  available  shoreline.  This  is  a  raw  standard,  since 


not  all  the  shoreline  Is  accessible.  However,  this  figure  results  In 
available  capacity  of  1,200  fishermen.  A  turnover  rate  of  2.0  Is 
applied  to  result  in  peak-day  capacity  of  2,400  fishermen  in 
Ashtabula  County.  Demand,  however,  Is  expected  to  remain  well  below 
capacity  throughout  the  project-life  period. 

D35.  Because  of  the  apparent  conflict  between  the  results  of  the 
regional  fishing  demand  analysis  and  the  need  for  additional 
recreational  fishing  facilities  as  expressed  at  the  initial  public 
meeting  on  22  March  1978,  the  demand  analysis  will  be  reevaluated  in 
Stage  3. 
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APPENDIX  E 


PERTINENT  CORRESPONDENCE 

Exhibit  E-l  10  November  1977  letter  from  Dr.  Teater  of  ODNR  to 

Buffalo  District  Engineer  regarding  ODNR's  intent 
to  furnish  the  items  of  local  cooperation  as  pre¬ 
sented  in  House  Document  No.  91-402. 

Exhibit  E-2  16  March  1972  letter  from  Mr.  Fred  Wampler  of  ODNR 

to  Buffalo  District  Acting  Chief,  Engineering  Divi¬ 
sion  stating  ODNR's  intention  to  provide  assistance 
to  local  communities  for  their  share  of  the 
financial  support  of  the  Geneva-on-the-Lake 
project. 

Exhibit  E-3  24  July  1969  letter  from  Director  Moor  of  ODNR  to 

Buffalo  District  Engineer  regarding  ODNR's  intent 
to  furnish  the  items  of  local  cooperation  as  pre¬ 
sented  in  the  1969  Interim  Report. 

Exhibit  E-4  8  February  1979  letter  from  Buffalo  District 

Engineer  to  Division  Engineer,  North  Central 
Division,  requesting  that  the  Waterways  Experiment 
Station  furnish  Buffalo  District  with  an  estimate 
of  the  cost  and  schedule  to  conduct  a  model  study 
for  the  Geneva-on-the-Lake  Small-Boat  Harbor  Study 
(with  1st,  2nd,  and  3rd  indorsements). 

Exhibit  E-5  18  April  1979  letter  from  Buffalo  District  Engineer 

to  Division  Engineer,  North  Central  Division, 
requesting  approval  to  conduct  a  model  study  for 
the  Geneva-on-the-Lake  Small  Boat  Harbor  Study 
(with  1st,  2nd,  and  3rd  indorsements). 

Exhibit  E-6  3  November  1978  letter  from  Regional  Archaeological 

Preservationist,  Ohio  Historic  Preservation  Office, 
to  Buffalo  District  Engineer  regarding  existing 
cultural  resources  in  the  area  of  Geneva  State 
Park,  OH. 

Exhibit  E-7  14  November  1978  telephone  conversation  record 

between  Buffalo  District  and  Mr.  Peter  Delworth 
regarding  existing  cultural  resources  in  the  area 
of  Geneva  State  Park,  OH. 
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Exhibit  E-8 


Exhibit  E-9 


Exhibit  E-10 


Exhibit  E-ll 


PERTINENT  CORRESPONDENCE 
(Cont'd) 

2  July  1979  letter  from  Conrad  Fjetland  of  the 
U.S.  Fish  &  Wildlife  Service  stating  that  agency's 
position  on  further  consideration  of  the  four 
structural  plans  for  the  small  boat  harbor. 

6  July  1979  letter  from  Conrad  Fjetland  of  the 
U.S.  Fish  and  Wildlife  Service  modifying  his 
letter  of  2  July  1979  (Exhibit  E-8). 

17  July  1979  letter  from  James  Swartzmiller  of 
Ohio  Department  of  Natural  Resources  indicating 
that  agency's  preference  for  Plan  3. 

13  June  1979  letter  from  Buffalo  District  Engineer 
to  James  Swartzmiller  of  ODNR  presenting  Buffalo 
District's  interpretation  of  Executive  Order  11990 
as  it  relates  to  evaluation  of  practical  alter¬ 
natives  for  the  Geneva-on-the-Lake  Small-Boat 
Harbor  Study.  (NOTE:  Similar  letter  sent  to 
Conrad  A.  Fjetland  of  the  U.S.  Fish  and  Wildlife 
Service.) 


Rev  April  1980 


--  ‘ 


ODNR 

Ohio  Department  of  Natural  Resources 

fountain  Square  •  Coiumous  Of»«o43??4  •  ffci4)  466  37  70 

November  10,  1977 


COL  Daniel  D.  Ludwig,  District  Engineer 
U.  S.  Army  Engineer  District,  Buffalo 
1776  Niagara  Street 
Buffalo,  New  York  14207 

Dear  Colonel  Ludwig: 

Reference  is  made  to  your  letter  of  20  September  1977  end 
to  our  subsequent  meeting  of  31  October  1977  concerning  the 
proposed  harbor  of  refuge  for  Geneva  State  Park  at  Lake  Erie. 

Your  2B  Seotember  letter  expresses  two  basic  concerns  which 
you  have  noted  may  delav  the  schedule  for  comoletion  of  advanced 
engineering  and  design  for  the  proposed  project. 

The  first  concern  relates  to  the  location  of  a  dock  channel 
and  maneuvering  area  as  originally  proposed.  The  land  where  these 
facilities  were  to  be  located  now  is  occupied  by  a  parking  area 
that  was  constructed  by  this  department  to  serve  the  beach  at 
Geneva  State  Park.  In  this  regard,  I  have  been  advised  by  my 
Office  of  the  Chief  Engineer  that  the  location  of  the  parking  area 
was  coordinated  with  your  office  at  the  time  of  construction.  It 
is  my  understanding  that  this  presented  no  problems  at  the  time 
in  that  the  dock  channel  and  maneuvering  area  would  have  to  be 
relocated  for  the  small  boat  harbor  nroject,  but  that  the  necessary 
relocation  would  not  present  significant  difficulties. 

Your  second  concern  relates  to  the  State’s  ability  to  provide 
the  non-federal  assurances  as  presented  in  House  Document  Ho.  91-402. 
We  have  reviewed  these  items  of  local  cooperation  and  based  upon 
the  funding  currently  contained  in  our  capital  improvements 
appropriation  we  wish  to  reiterate  the  intent  of  the  Ohio  Department 
of  Natural  Resources  to  provide  such  assurances. 

After  reviewing  your  28  September  correspondence  and  having 
the  opportunity  to  discuss  this  matter  with  you  on  31  October, 

I  wish,  at  this  time,  to  exoress  my  concern  over  your  estimated 
three  years  to  complete  preconstruction  planning. 


JAMfS  A  RHODES  Govf'nui  •  ROBERT  W  UATER.  O,recloi 


COL  Daniel  D.  Ludwig,  District  Engineer 
Pago  Two 

November  10,  1977 


This  project  is  of  vital  importance  to  the  many  boaters  who 
navigate  the  Lake  Erie  waters  off  the  shores  of  Geneva  State  Park. 
Congress  recocmized  the  need  for  the  project  and  provided 
appropriate  authorization  almost  eight  years  ago,  and  advanced 
engineering  and  design  is  just  now  beginning.  Therefore,  I  am 
requesting  that  every  consideration  be  given  to  shortening  the 
estimated  time  schedule  to  comolete  nreconstruction  planning  to 
two  years  in  lieu  of  the  three  years  that  is  presently  proposed. 

Sincerely,  ^ 

ROBERT  W.  TEATEP. 

Director 

RWT :gf s 
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± 


IHN  J.  CILLIGAN 
GOVERNOR 


WILLIAM  B  NVE 
DIRECTOR 


STATE  OF  OHIO 

DEPARTMENT  OF  NATURAL  RESOURCES 

OHIO  DEPARTMENTS  BUILDING 
COLUMBUS  4321 S 


March  16,  1972 


Mr.  Joseph  G.  Weinrub 
Acting  Chief,  Engineering  Division 
U.  S.  Army  Engineer  District,  Buffalo 
1776  Niagara  Street 
Buffalo,  New  York  14207 


Dear  Mr.  Weinrub: 


Small -Boat  Harbor  Reports 
Coast  of  Lake  Erie 


Reference  is  made  to  your  letter  of  February  11,  1972  to 
S.  L.  Frost  requesting  our  comments  with  regard  to  the  small-boat 
harbor  reports  listed  hereunder: 


a. 

Lorain  Harbor 

e.  Geneva-on-the-Lake 

b. 

Avon-on-the-Lake 

State  Park 

c. 

Chagrin  River 

f.  Ashtabula  Harbor 

d. 

Fairport  Harbor 

g.  Conneaut  Harbor 

The  listed  localities  have  been  reviewed  by  the  Division  of 
Watercraft  and  our  engineering  and  planning  sections,  agencies  within 
our  department  with  specific  interest  in  these  projects.  Based  upon 
the  results  of  this  review,  it  is  the  position  of  the  Ohio  Department 
of  Natural  Resources  to  support  the  initiation  of  the  studies  for 
Avon-on-the-Lake  and  Lorain  Harbor.  We  also  wish  to  provide  our 
support  for  the  construction  of  the  projects  as  authorized  for  Geneva- 
on-the-Lake  State  Park,  Chagrin  River,  and  Conneaut  Harbor.  Further¬ 
more,  this  letter  is  to  serve  as  our  concurrence  for  the  draft  report 
for  Fairport  Harbor  and  the  preliminary  planning  for  Ashtabula  Harbor. 


In  regard  to  non-Federal  financial  support,  it  is  our  intent 
to  provide,  when  necessary  and  subject  to  availability  of  funds, 
assistance  to  the  local  communities  for  their  share  in  completion  of 
the  projects. 


It  is  hoped  that  the  information  provided  in  the  preceding 
paragraphs  will  help  "clear  up"  any  questions  concerning  Department 
of  Natural  Resources  support  for  the  listed  harbors  of  refuge. 


£xttiRi  r 


FORESTRY  AND  RECLAMATION  •  GEOLOGICAL  SURVEY  •  LANDS  AND  SOIL  •  OIL  AND  GAS 
PARKS  AND  RECREATION  •  SOIL  AND  WATER  DISTRICTS  •  WATER  •  WATERCRAFT  •  WILDLICF 


Joseph  G.  Weinrub 


-  2  - 


March  16,  1972 


We  appreciate  the  opportunity  to  provide  our  comments  and 
trust  that  you  will  not  hesitate  to  call  upon  us  in  the  event  you 
should  have  any  questions  regarding  our  position. 


Sincerely, 


"  State-Federal  Coordinator 

FU:bg 

cc:  S.  L.  Frost 


•TATE  OF  OHIO 

DEPARTMENT  OF  NATURAL  RESOURCES 

OHIO  OEPARTMCHTS  BVJILOINd 
COLUMBUS  43219 

July  24,  1969 


Colonel  Ray  S.  Hansen 
District  Engineer 

U.  S.  Army  Engineer  District,  Buffalo 
1776  Niagara  Street 
Buffalo,  New  York  14207 

Geneva-on-the-Lake  - 

Improvements  for  Small  Boat  Navigation 

Dear  Colonel  Hansen: 

Reference  is  made  to  your  survey  report  on  improvements  for 
small  boat  navigation  at  Geneva-on-the-Lake  and  the  Division  Engineer's 
public  notice  dated  2  May  1969  regarding  the  report  and  the  recommended 
project. 


Due  to  the  critical  shortage  of  recreational  facilities  in  this  part 
of  our  state  the  Department  of  Natural  Resources  has  acquired  465  acres 
at  Geneva-on-the-Lake  at  a  cost  of  $1,  146,  000  for  this  project  as  well  as 
other  improvements  for  general  recreation.  The  Department  is  presently 
finishing  a  construction  contract  for  $1,000,  000  which  will  provide  a 
swimming  beach  and  bathhouse  with  showers  and  lockers,  picnic  and 
play  areas  with  shelters  and  restrooms,  and  parking  facilities  for  2,  100 
automobiles.  In  addition  to  these  facilities  we  have  programmed  for  the 
next  biennium  the  development  of  a  camping  area  with  300  sites  for  tents 
and  trailers,  construction  of  30  vacation  cabins  and  development  of  a 
marina  for  recreational  craft  at  an  estimated  cost  of  $3,600,  000. 

As  the  result  of  our  review  of  the  survey  report  we  find  the  plan 
of  development  acceptable  and  in  keeping  with  the  general  recreation 
master  plan  for  Geneva  State  Park.  However,  due  to  the  concurrent 
development  at  the  site  it  may  be  necessary  to  make  certain  minor  adjust¬ 
ments  during  the  advance  engineering  and  design  phase  of  the  project. 


/.*?//"  f~3 


Under  tht  jthority  granted  the  Director  o.  .he  Department  of 
Natural  Resources  in  Section  1501.  02,  Ohio  Revised  Code,  I  will  furnish 
the  non- Federal  assurances  for  items  "a”  and  ”c"  through  ”k",  inclusive, 
as  indicated  on  pages  27  and  28  of  the  survey  report.  Insofar  as  the  Ohio 
constitutional  and  statutory  authorities  provide,  assurances  for  item  "b" 
will  also  be  furnished. 


In  view  of  the  urgent  need  for  this  small  boat  navigation  project 
to  be  developed  concurrently  with  the  state  recreation  development  at 
Geneva  State  Park,  it  is  hoped  that  authorization  and  funding  for  this 
improvement  at  Geneva-on-the-Lake  for  small  boat  navigation  will 
receive  early  and  favorable  consideration  by  the  Congress. 


Sincerely, 


FRED  E.  MORR, 


Director 


FEM:bg 


DEPARTMENT  OF  THE  ARMY 
BUFFALO  01  STRICT. CORPS  OF  ENGINEERS 
1776  NIAGARA  STREET 
BUFFALO.  NEW  YORK  14207 

8  February  1979 

Proposed  Model  Study  of  Geneva-on-the-Lake,  Ohio, 
Small-Boat  Harbor 


Division  Engineer,  North  Central 
ATTN:  NCDED-C 


1.  The  purpose  of  this  letter  is  to  request  that  a  model  study  of 
Geneva-on-the-Lake  Small-Boat  Harbor  be  scheduled  for  accomplishment 
by  the  Waterways  Experiment  Station. 

2.  A  small-boat  harbor  at  Geneva-on-the-Lake,  Ohio,  as  set  forth  in 
House  Document  No.  91-402,  was  authorized  for  construction  under 
Section  201  of  the  1965  Flood  Control  Act  (Public  Law  89-298)  by 
Resolutions  dated  15  December  1970  and  17  December  1970,  respec¬ 
tively.  Funds  to  initiate  Advanced  Engineering  and  Design  of  the 
project  were  appropriated  in  Fiscal  Year  1978. 

3.  Geneva-on-the-Lake,  as  shown  on  Plate  1,  is  located  on  the  south 
shore  of  Lake  Erie,  17  miles  east  of  Fairport  Harbor,  Ohio,  and  12 
miles  west  of  Ashtabula  Harbor,  Ohio,  both  of  which  are  Federally 
improved  deep-draft  harbors.  Geneva-on-the-Lake  was  identified  as  a 
promising  location  for  a  small-boat  harbor  and  a  harbor-of-refuge 
because  of  its  strategic  location  within  the  boundaries  of  a  State 
recreational  park  which  is  presently  being  developed  by  the  State  of 
Ohio,  its  strategic  location  with  respect  to  existing  harbors,  its 
proximity  to  productive  fishing  grounds  and  the  appreciable  boating 
demand  within  the  tributary  area.  Plate  2  shows  the  existing  and 
proposed  recreational  development  at  Geneva  State  Park. 

4.  The  project,  as  authorized,  will  provide  a  small-boat  harbor  and 
harbor-of-refuge  and  recreational  fishing  facilities  as  an  integral 
part  of  the  State  Park  at  Geneva-on-the-Lake.  The  plan  recommended 
in  House  Document  No.  91-402,  and  shown  on  Plate  3,  would  provide 
for: 


» .. 


NCBED-PW 

SUBJECT: 


a.  Breakwaters  in  Lake  Erie  aggregating  about  1,400  feet  in 
length,  with  a  riprapped  spending  beach  between  the  entrance  channel 
and  the  inner  end  of  the  west  breakwater; 


NCBED-PW 

SUBJECT:  Proposed  Model  Study  of  Geneva-on- the-Lake ,  Ohio, 

Small-Boat  Harbor 

b.  An  entrance  channel  about  1,000  feet  long  and  varying  from 
180  to  100  feet  In  width,  eight  feet  deep  for  the  outer  500  feet  and 
six  feet  deep  for  the  inner,  extending  from  the  eight-foot  depth  in 
the  lake  Into  the  dock  channel; 

c.  A  dock  channel,  100  feet  wide,  1,500  feet  in  length,  and  six 
feet  deep,  widened  to  200  feet  at  the  junction  with  the  entrance 
channel ;  and 

d.  Development  of  recreational  facilities. 

5.  A  Reformulation  Phase  I  GDM  was  initiated  by  the  Buffalo  District 
in  October  1977.  The  purpose  of  this  Phase  I  study  Is  to  reaffirm 
the  viability  of  the  plan  presented  in  House  Document  No.  91-402,  to 
develop  a  modified  plan,  or  to  recommend  an  entirely  different  plan 
(including  "no  action"),  if  a  different  plan  more  nearly  satisfies 
the  criteria  of  engineering,  environmental,  economic,  social,  and 
political  feasibility.  The  Phase  I  Study  will  investigate  a  wide 
range  of  alternatives  which  encompass  the  changes  that  have  occurred 
at  the  proposed  harbor  site  since  1969.  These  changes,  depicted  on 
Plate  4,  include:  the  construction  of  a  parking  lot  at  the  location 
originally  proposed  for  the  mooring  area,  and  the  establishment  of  a 
man-made  wetlands  area  within  the  location  originally  proposed  for 
the  launching  area  and  turning  basin.  Alternatives  which  are 
currently  being  investigated  include  the  following:  (1)  Relocating 
a  portion  of  the  existing  parking  lot  and  the  wildlife  wetlands  and 
constructing  the  harbor  as  originally  proposed;  (2)  Constructing  a 
harbor  immediately  offshore  from  Geneva  State  Park;  (3)  Constructing 
the  harbor  to  the  east  in  the  vicinity  of  Cowles  Creek  or  west  of  the 
originally  proposed  location;  and  (4)  No  action.  A  preferred  alter¬ 
native  plan  will  be  set  forth  in  the  Stage  II  Report  (milestone  23) 
presently  scheduled  for  May  1979. 

6.  On  the  basis  of  experience  at  other  localities,  I  consider  that  a 
model  study  of  the  harbor  is  necessary  as  an  early  item  in  the 
advanced  planning  stage.  The  purpose  of  the  model  study  would  be  to 
determine:  the  most  economical  breakwater  orientation  that  will  pro¬ 
vide  a  satisfactory  entrance  and  suitable  protection  to  berthed 
boats;  the  most  effective  type  of  construction;  the  effects  of  the 
structures  on  the  littoral  processes;  expected  wave  heights  outside 
and  inside  the  harbor;  and  any  adverse  ice  conditions  which  may  occur 
due  to  configuration  of  the  breakwaters. 
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NCBED-PW 

SUBJECT:  Proposed  Model  Study  of  Geneva-on-the-Lake ,  Ohio, 
Small-Boat  Harbor 

7.  In  accordance  with  the  procedure  for  initiating  hydraulic  model 
studies  as  contained  in  ER  1110-1-8100,  paragraph  9a(3),  I  request 
authority  to  have  the  model  study  performed  starting  in  September 
1979,  and  I  request  that  the  Waterways  Experiment  Station  furnish  an 
estimate  of  the  cost  and  schedule  to  conduct  the  study. 


4  incl 
as 


DANIEL  D.  LUDWIG^ 
Colonel,  Corps  of  Engl 
District  Engineer 
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PLATE  I 


BREAKWATERS 
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NCDED-C  (8  Feb  79) 

SUBJECT:  Proposed  Model  Study  of  Geneva-on-the-Lake,  Ohio, 

Small-Boat  Harbor 

DA,  North  Central  Division,  Corps  of  Engineers,  536  South  Clark  Street, 

Chicago,  Illinois  60605 

TO:  Commander  and  Director,  Waterways  Experiment  Station 

1.  The  basic  letter  is  forwarded  concurring  with  the  District  Engineer's 
request  that  WES  furnish  a  cost  estimate  and  schedule  for  the  proposed 
model  study. 

2.  At  this  time  it  is  requested  that  WES  provide  an  approximate  cost 
estimate  for  modelling  each  of  the  alternatives  currently  being  investigated 
as  described  in  the  basic  letter.  Preliminary  draft  layouts  of  the 
alternative  harbor  locations  are  being  provided  under  separate  cover. 

The  preferred  plan  for  actual  model  testing  will  be  selected  in  May 
1979.  The  specifics  of  the  proposed  Geneva-on-the-Lake  Harbor  model 
study  such  as  location  of  the  entrance,  breakwater  configurations,  and 
basin  and  mooring  area  configurations  relative  to  various  combinations 
of  water  levels  and  wave  heights  will  be  discussed  with  WES  in  May  after 
the  preferred  location  for  the  harbor  is  determined.  These  discussions 
will  enable  WES  tc  develop  its  final  cost  estimate  with  a  better  understanding 
of  the  harbor  alternative  which  must  be  tested. 

FOR  THE  DIVISION  ENGINEER: 


5  Incl 

Added  1  Incl 

5.  Pre.  Hbr  layouts  (fwd  sep) 

Copies  furnished: 

DE,  Buffalo,  w/o  incl 


DONALD  J,  LEONARD 

Acting  C^ief,  Engineering  Division 
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WESHH  (8  Feb  79)  2d  Ind 

SUBJECT:  Proposed  Model  Study  of  Geneva-on-the-Lake,  Ohio,  Small-Boat 
Harbor 

USAE  Waterways  Experiment  Station,  Vicksburg,  MS  39180  22  Mar  79 

TO:  Division  Engineer,  U.  S.  Army  Engineer  Division,  North  Central, 

536  South  Clark  Street,  Chicago,  Illinois  60605 

1.  The  basic  letter  and  its  inclosures  have  been  reviewed,  and  we  concur 
with  the  District  Engineer's  recommendation  that  a  hydraulic  model  study 
be  conducted  to  optimize  design  of  the  proposed  small-boat  harbor  at 
Geneva-on-the-Lake.  Such  a  study  is  the  only  reliable  means  of  deter¬ 
mining  the  most  economical  location,  orientation,  length,  height,  and  type 
of  structures  required  to  provide  satisfactory  entrance  and  berthing 
conditions. 

2.  As  requested,  time  and  cost  estimates  for  the  subject  study  aie  as 


follows: 

Item 

Time 

(months) 

Cost 

Model  design 

1 

$  8,000 

Model  construction 

Model  testing: 

2 

50,000 

Existing  conditions 

1 

10,000 

Alternative  #1 

1 

10,000 

Alternative  #2 

1 

10,000 

Alternative  #3 

1 

10,000 

Alternative  #4 

Data  analysis,  conferences. 

1 

10,000 

travel,  misc. 

Final  report: 

1 

10,000 

Draft  copy 

2 

4,000 

Published  copy 

_4 

2,000 

TOTALS 

15 

$124,000 

3.  If  only  one  alternative  is  selected  for  testing  in  the  model,  it 

is  suggested  that  one  additional  month  and  $10,000  be  allowed  for  testing 
modifications  to  that  basic  plan.  The  total  time  then  required  would 
be  13  months  and  the  total  cost  would  be  $104,000. 

4.  The  above  estimates  are  based  on  a  model  scale  of  about  1:50  (due 
to  the  shallow  depths  involved)  and  reproducing  the  proposed  harbor 
area,  the  lower  reaches  of  Cowles  Creek,  about  6000  ft  of  shoreline, 
and  lakeward  contours  to  about  -30  ft. 
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WESHH  (8  Feb  79)  2d  Ind  22  March  1979 

SUBJECT:  Proposed  Model  Study  of  Geneva-on-the-Lake,  Ohio,  Small-Boat 
Harbor 

S.  Based  on  our  current  and  projected  workload,  it  is  estimated  that 
model  design  could  be  accomplished  in  September  1979  and  model  con¬ 
struction  initiated  during  the  first  quarter  of  FY  80.  If  your  office 
has  any  questions  regarding  the  above  estimates,  please  call  Mr.  E. 
Chatham  (FTS  542-2460)  directly. 

FOR  THE  COMMANDER  AND  DIRECTOR: 


4  Incl 
1-4.  nc 
wd  Incl  5 

CF  w/o  incl: 
NCB 


Engineer 

Technical  Director 
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NCDED-C  (8  Feb  79)  3rd  Ind 

SUBJECT:  Proposed  Model  Study  of  Geneva-on-the-Lake,  Ohio,  Small-Boat 
Harbor 

DA,  North  Central  Division,  Corps  of  Engineers,  536  South  Clark  Street, 
Chicago,  Illinois  60605  2  8  MAR  \m 

TO:  District  Engineer,  Buffalo 

1.  Forwarded  for  your  review  are  WES's  time  and  cost  estimates  for  con¬ 
ducting  the  subject  model  study. 

2.  If  the  District  Engineer  wishes  to  request  the  subject  model  study, 
WESHH  comments,  recommendations,  and  cost  estimates  should  be  returned 
with  the  request  to  Division  Engineer,  ATTN:  NCDED-C.  This  office  will 
then  forward  the  District  Engineer's  request  to  HQDA  for  approval  in 
accordance  with  ER  1110-1-8100,  para  9.  a.  (3). 

3.  It  is  recommended  that  following  determination  of  the  preferred 
harbor  alternative  and  approval  to  conduct  the  model  study,  a  meeting 
with  Buffalo  District  and  Division  personnel  be  held  at  WES  to  discuss 
the  specifics  of  the  harbor  alternative  to  be  tested.  This  meeting  will 
provide  WES  with  a  better  understanding  of  our  modeling  requirements. 

FOR  THE  DIVISION  ENGINEER: 


4  Incl  DONALD  J. /LEONARD 

nc  /Acting  Chief,  Engineering  Division 

Copy  furnished: 

WESHH 
w/o  incl 
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DEPARTMENT  OF  THE  ARMY 
BUFFALO  DISTRICT, CORPS  OF  ENGINEERS 
1776  NIAGARA  STREET 
BUFFALO,  NEW  YORK  IN207 


NCBED-PW  18  April  1979 

SUBJECT:  Proposed  Model  Study  of  Geneva-on-the-Lake , 

Ohio,  Soall-Boat  Harbor 


Division  Engineer,  North  Central 
ATTN :  NCDED-C 


1.  The  purpose  of  this  letter  is  to  request  approval  to  conduct  a 
model  study  of  the  Geneva-on-the-Lake  small-boat  harbor. 

2.  A  small-boat  harbor  at  Geneva-on-the-Lake,  Ohio,  as  set  forth  in 
House  Document  No.  91-402,  was  authorized  for  construction  under 
Section  201  of  the  1965  Flood  Control  Act  (Public  Law  89-298)  by 
the  House  and  Senate  Committees  on  Public  Works  by  Resolutions  dated 
15  December  1970  and  17  December  1970,  respectively.  Funds  to  Ini¬ 
tiate  Advanced  Engineering  and  Design  of  the  project  were  appropri¬ 
ated  in  Fiscal  Year  1978. 

3.  Geneva-on-the-Lake,  as  shown  on  Plate  1,  is  located  on  the  south 
shore  of  Lake  Erie,  17  miles  east  of  Fairport  Harbor,  Ohio,  and  12 
miles  west  of  Ashtabula  Harbor,  Ohio,  both  of  which  are  Federally 
Improved  deep-draft  harbors.  Geneva-on-the-Lake  was  Identified  as  a 
promising  location  for  a  small-boa c  harbor  and  a  harbor-of-refuge 
because  of  its  strategic  location  within  the  boundaries  of  a  State 
recreational  park  which  Is  presently  being  developed  by  the  State  of 
Ohio,  Its  strategic  location  with  respect  to  existing  harbors,  its 
proximity  to  productive  fishing  grounds  and  the  appreciable  boating 
demand  within  the  tributary  area.  Plate  2  shows  the  existing  and 
proposed  recreational  development  at  Geneva  State  Park. 

4.  The  project,  as  authorized,  will  provide  a  small-boat  harbor  and 
harbor-of-refuge  and  recreational  fishing  facilities  as  a  integral 
part  of  the  State  Park  at  Geneva-on-the-Lake.  The  plan  recommended 
In  House  Document  No.  91-402,  and  shown  on  Plate  3,  would  provide 
for: 


a.  Breakwaters  In  Lake  Erie  aggregating  about  1,400  feet  in 
length,  with  a  riprapped  spending  beach  between  the  entrance  channel 
and  the  inner  end  of  the  west  breakwater; 


NCBED-PW 

SUBJECT:  Proposed  Model  Study  of  Geneva-on-the-Lake , 

Ohio,  Small-Boat  Harbor 

b.  An  entrance  channel  about  1,000  feet  long  and  varying  from 
180  to  100  feet  in  width,  eight  feet  deep  for  the  outer  500  feet  and 
six  feet  deep  for  the  inner,  extending  from  the  eight-foot  depth  in 
the  lake  into  the  dock  channel; 

c.  A  dock  channel,  100  feet  wide,  1,500  feet  in  length,  and  6ix 
feet  deep,  widened  to  200  feet  at  the  junction  with  the  entrance 
channel;  and 

d.  Development  of  recreational  facilities. 

5.  A  Reformulation  Phase  I  GDM  was  initiated  by  the  Buffalo  District 
in  October  1977.  The  purpose  of  this  Phase  I  study  is  to  reaffirm 
the  viability  of  the  plan  presented  in  House  Document  No.  91-402,  to 
develop  a  modified  plan,  or  to  recommend  an  entirely  different  plan 
(including  "no  action"),  if  a  different  plan  more  nearly  satisfies 
the  criteria  of  engineering,  environmental,  economic,  social,  and 
political  feasibility.  The  Phase  I  Study  will  investigate  a  wide 
range  of  alternatives  which  encompass  the  changes  that  have  occurred 
at  the  proposed  harbor  site  since  1969.  These  changes,  depicted  on 
Plate  4,  include:  the  construction  of  a  parking  lot  at  the  location 
originally  proposed  for  the  mooring  area;  and  the  establishment  of  a 
man-made  wetlands  area  within  the  location  originally  proposed  for 
the  launching  area  and  turning  basin. 

6.  Buffalo  District  is  currently  investigating  four  alternative  har¬ 
bor  layouts:  (1)  an  offshore  harbor;  (2)  a  harbor  in  the  vicinity  of 
Cowles  Creek;  (3)  a  harbor  to  the  west  of  the  parking  lot;  and  (4)  a 
harbor  partially  within  the  wetlands  area  and  the  north  half  of  the 
existing  parking  lot.  Following  discussions  with  the  Ohio  Department 
of  Natural  Resources,  the  local  sponsor  for  the  project,  and  the  U.S. 
Fish  and  Wildlife  Service,  a  preferred  alternative  plan  will  be 
selected  and  set  forth  in  the  Stage  II  Report  (milestone  23)  pres¬ 
ently  scheduled  for  May  1979. 

7.  On  the  basis  of  experience  at  other  localities,  I  consider  that  a 
model  study  of  the  harbor  is  necessary  as  an  early  item  in  the 
advanced  planning  stage.  The  purpose  of  the  model  study  would  be  to 
determine:  the  most  economical  breakwater  orientation  that  will  pro¬ 
vide  a  satisfactory  entrance  and  suitable  protection  to  berthed 
boats;  the  most  effective  type  of  construction;  the  effects  of  the 
structures  on  the  littoral  processes;  expected  wave  heights  outside 
and  inside  the  harbor;  and  any  adverse  ice  conditions  which  may 
occur  due  to  configuration  of  the  breakwaters. 
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SUBJECT:  Proposed  Model  Study  of  Geneva-on-the-Lake , 

Ohio,  Saall-Boat  Harbor 

8.  The  Waterways  Experiment  Station  has  submitted  a  time  and  cost 
estimate  for  the  proposed  model  study  as  shown  in  Inclosure  5.  As 
indicated  in  paragraph  3,  the  cost  for  testing  one  alternative, 
including  one  month  for  testing  modifications  to  the  basic  plan  is 
$104,000  and  would  require  13  months  to  complete.  Subsequent 
discussions  with  WES  have  modified  this  original  estimate  to  include 
an  additional  two  months  and  $20,000  for  testing  modifications  to  the 
basic  plan.  Therefore,  the  total  cost  of  the  model  study  for  one 
alternative,  including  three  months  and  $30,000  for  testing  modifica¬ 
tions  to  the  basic  plan,  is  $124,000  and  would  require  15  months  to 
complete. 

9.  In  accordance  with  the  procedure  for  initiating  hydraulic  model 
studies  as  contained  in  ER  1110-1-8100,  paragraph  9a(3),  I  request 
authority  to  have  a  model  study  of  the  Geneva-on-the  Lake  small-boat 
harbor  performed  by  the  Waterways  Experiment  Station.  Funds  for  this 
model  study  would  be  expended  in  FY  79,  FY  80,  and  FY  81. 


GENEVA- ON -THE- LAKE 
GENEVA  STATE  PARK  ' 


V  *  ARMY  ENGINEER  DISTRICT,  Rl)f  FAlO 


PLATE  I 


BREAKWATERS 


HARBOR  LOCATION 


WESHH  (8  Feb  79)  2d  Ind 

SUBJECT:  Proposed  Model  Study  of  Geneva-on-the-Lake,  Ohio,  Small-Boat 
Harbor 

USAE  Waterways  Experiment  Station,  Vicksburg,  MS  39180  22  Mar  79 

TO:  Division  Engineer,  U.  S.  Army  Engineer  Division,  North  Central, 

536  South  Clark  Street,  Chicago,  Illinois  60605 

1.  The  basic  letter  and  its  inclosures  have  been  reviewed,  and  we  concur 
with  the  District  Engineer's  recommendation  that  a  hydraulic  model  study 
be  conducted  to  optimize  design  of  the  proposed  small-boat  harbor  at 
Geneva-on-the-Lake.  Such  a  study  is  the  only  reliable  means  of  deter¬ 
mining  the  most  economical  location,  orientation,  length,  height,  and  type 
of  structures  required  to  provide  satisfactory  entrance  and  berthing 
conditions. 

2.  As  requested,  time  and  cost  estimates  for  the  subject  study  are  as 
follows: 

Time 

_ Item _  (months)  Cost 

Model  design  1  $  8,000 

Model  construction  2  50,000 

Model  testing: 

Existing  conditions 
Alternative  #1 
Alternative  #2 
Alternative  #5 
Alternative  *4 

Data  analysis,  conferences, 

•  travel,  misc.  1  10,000 

Final  report: 

Draft  copy  2  4,000 

Published  copy  _4_  2,000 

TOTALS  15  $124,000 

3.  If  only  one  alternative  is  selected  for  testing  in  the  model,  it 

is  suggested  that  one  additional  month  and  $10,000  be  allowed  for  testing 
modifications  to  that  basic  plan.  The  total  time  then  required  would 
be  13  months  and  the  total  cost  would  be  $104,000. 

4.  The  above  estimates  are  based  on  a  model  scale  of  about  1:50  (due 
to  the  shallow  depths  involved)  and  reproducing  the  proposed  harbor 
area,  the  lower  reaches  of  Cowles  Creek,  about  6000  ft  of  shoreline, 
and  lakeward  contours  to  about  -3u  ft. 
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1  10,000 

1  10,000 

1  10,000 

1  10,000 

1  10,000 


r 
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WESHH  (8  Feb  79)  2d  Ind  22  March  1979 

SUBJECT:  Proposed  Model  Study  of  Geneva-on-the-Lake,  Ohio,  Small-Boat 
Harbor 

5.  Based  on  our  current  and  projected  workload,  it  is  estimated  that 
model  design  could  be  accomplished  in  September  1979  and  model  con¬ 
struction  initiated  during  the  first  quarter  of  FY  80.  If  your  office 
has  any  questions  regarding  the  above  estimates,  please  call  Mr.  C.  E. 
Chatham  (FTS  542-2460)  directly. 

FOR  THE  COMMANDER  AND  DIRECTOR: 


4  Incl 
1-4.  nc 
wd  Incl  5 

CF  w/o  incl: 
NCB 


rr  rrr*cP 

j  F.  R .BROWN 
Engineer 

Technical  Director 
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NCDED-C  (18  April  1979)  1st  Ind 

SUBJECT:  Proposed  Model  Study  of  Geneva -on-the-Lake, 

Ohio,  Small-Boat  Harbor 

DA,  North  Central  Division,  Corps  of  Engineers,  536  South  Clark  Street, 
Chicago,  Illinois  60605  APR  1979 

TO:  HQDA  (DAEN-CWE-H)  WASH  DC  20314 

It  is  recommended  that  the  proposed  model  study  be  approved  at  a  total 
cost  of  $124,000.  WES's  recommendations  and  time  and  cost  estimate  are 
attached  to  the  basic  letter.  Funds  in  the  amount  of  $8,000  are  available 
in  the  Buffalo  District  to  initiate  model  design  work  in  FY  1979.  Construc¬ 
tion  of  the  model  will  be  accomplished  in  FY  1980. 


Copy  Furnished: 

DE,  Buffalo,  w/cy  basic 


DAEN-CWE-HD  (18  Apr  79)  2nd  Ind 

SUBJECT:  Proposed  Model  Study  of  Geneva-on-the-Lake,  Ohio,  Small- 
Boat  Harbor 

DA,  Office  of  the  Chief  of  Engineers,  Washington,  DC  20314  7  May  1979 

ID:  Division  Engineer,  North  Central 
ATTN:  NCDED-C 

Approved. 

FOR  THE  CHIEF  OF  ENGINEERS: 


5  Incl  -f  e  JACK  R.  THOMPSON  V 

nc  Acting  Chief,  Engineering  Division 

Directorate  of  Civil  Works 
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NCDED-W  (18  Apr  79)  3rd  Ind 

SUBJECT:  Proposed  Model  Study  of  Geneva-on-the-Lake ,  Ohio,  Small- 
Boat  Harbor 

DA,  North  Central  Division,  Corps  of  Engineers,  536  South  Clark  Street, 
Chicago,  Illinois  60605  J  5 

TO:  District  Engineer,  Buffalo 

Referred. 

FOR  THE  DIVISION  ENGINEER: 


5  Incl 
nc 


Regional  office:  Cleveland  Museum  of  Natural  History 
Wade  Oval  University  Circle  Cleveland,  Ohio  44106  (216)  231-4600 


November  3,  1978 


Daniel  D.  Ludwig,  PE 

Colonel,  Corps  of  Engineers 

Department  of  the  Army 

Buffalo  District,  Corps  of  Engineers 

1776  Niagara  Street 

Buffalo,  New  York  14207 


Dear  Mr.  Ludwig, 

This  is  in  response  to  your  letter  of  October  23,  1978,  requesting  in¬ 
formation  on  the  cultural  resources  in  the  proposed  study  area  of  the  Geneva 
State  Park,  Geneva-On-The-Lake ,  Ohio. 

No  known  archaeological  properties  are  recorded  within  the  proposed 
study  area.  However,  the  inventory  of  archaeological  resources,  both  his¬ 
toric  and  archaeological,  in  the  proposed  project  area  is  incomplete.  At 
this  time  it  is  not  possible  to  provide  you  with  a  complete  listing  of 
resources.  Naturally  we  are  most  concerned  about  any  new  construction 
which  affects  previously  undisturbed  land  (including  farmland) ,  because  of 
its  potential  for  affecting  known  and  presently  unknown  archaeological 
sites. 


An  archaeological  survey  of  the  project  area  would  have  to  be  completed 
before  an  authoritative  assessment  of  the  effects  of  the  proposed  project 
can  be  determined.  It  is  our  recommendation  that  an  archaeological  survey 
be  completed  before  any  land  alteration  is  undertaken  in  this  region. 

May  I  also  recommend  that  Eric  Johannesen  (Regional  Historic  Preserva¬ 
tionist)  be  contacted  at  the  Western  Reserve  Historical  Society  for  further 
information  concerning  historic  properties  within  the  project  area.  If 
you  have  any  questions  regarding  this  matter,  please  feel  free  to  contact 
me , 


DRB/cc 

cc :  Eric  Johannesen 


Sincerely, 

David  R.  Bush 

Regional  Archaeological  Preservationist 

BxHittir  c~6> 


®Oo0®  DQ0©G®ip0(B 


Ohio  Historical  Center  1-71 A  17th  Avenue  Columbus,  Ohio  43211  (614)  466-8727 


TELEPHONE  OR  VERBAL  CONVERSATION  RECORD 

«l  thla  Wfm,  •••  AR  340*15;  •fancy  U  TK#  A4|vt«nt  0*narat‘a  OMlca. 

oat  c 

14  November  1978 

•  VIJKCT  Or  CONVIllftATlOM 

Requests  for  Cultural  Resources  Information  on  Lorain  Harbor  and  Geneva-on-the-Lake 

incoming  call 

Peter  Dilworth 

A  DOM  1  IB 

HCRS,  Ann  At  or,  Mich. 

ns  378-2028 

OCAIO N CALICO 

Phil  Berkeley 

NCBED-PE 

X2175 

|  OUTOOING  CALL 

Virion  calling 

orrici 

mmm 

1.  Peter  Dilworth  of  the  HCRS  in  Ann  Arbor,  Michigan  called  about  a  set  of 
recent  letters  received  from  the  Buffalo  District  requesting  cultural 
resources  information  from  their  files  on  the  proposed  Lorain  Harbor 
study  and  the  Geneva-on-the-Lake  Small  Boat  Harbor  study. 

2.  He  indicated  that  they  had  no  information  available.  The  District  may 
receive  a  letter  from  their  office  indicating  the  above  fact. 


DA. 751 


NCPLACCt  COITION  OP  I  PCO  M  VMICM  Vlkk  SC  UCCO. 


fxHtBtr  £~7 


United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 


im  reply  urea  to: 


Division  of  Ecological  Services 
Columbus  Field  Office 
3990  East  Broad  Street 


Columbus,  Ohio  43215 


July  2,  1979 


Mr.  Ronald  M.  Liddell 
Chief,  Engineering  Division 
U.S.  Army  Engineer  District 
Buffalo 

1776  Niagara  Street 
Buffalo,  New  York  14207 

Dear  Mr.  Liddell: 

The  U.S.  Fish  and  Wildlife  Service  has  reviewed  your  letter  of  June  13,  1979, 
presenting  the  Buffalo  District's  interpretation  of  Executive  Order  11990  as  it 
relates  to  evaluation  of  the  four  alternative  harbor  plars  for  Geneva-State  Park. 

We  agree  with  your  position  that  construction  of  Alternative  #4  would  be  in 
violation  of  Executive  Order  11990  as  practical  alternatives  do  exist.  However,  we 
would  request  that  Alternative  #  1  continue  to  be  considered  as  a  practical 
alternative  for  the  following  reasons: 

1.  Alternative  #  1  does  have  a  favorable  B/C  ratio. 

2.  While  Alternative  #  1  would  scperate  the  bathhouse  from  the  beach  east 
of  Cowles  Creek,  it  would  be  the  only  alternative  that  would  create  and 
maintain  a  natural  beach  directly  lakeward  of  the  bathhouse.  All  other 
alternatives  would  result  in  erosion  directly  lakeword  of  the  bathhouse, 
requiring  a  sand  by-pass  system  and  additional  shoreline  protection  similar 
to  that  that  would  be  required  east  of  Cowles  Creek  for  Alternative  #  1. 
A  large  beach  formed  or  maintained  by  a  breakwater  at  Cowles  Creek 
would  reduce  the  necessity  of  having  a  second  beach  east  of  Cowles 
Creek.  Bathers  still  desiring  to  use  the  east  beach  could  use  the 
bathhouse  facilities  presently  available  on  the  east  side  of  Cowles  Creek. 
The  land  isolated  between  the  harbor  channel  and  Cowles  Creek  could  be 
utilized  as  a  beach  by  the  boaters.  If  the  foot  bridge  were  not  removed, 
the  boaters  would  have  ready  access  to  the  picnic  area  east  of  Cowles 
Creek. 

3.  There  does  not  appear  to  have  been  coordination  bet'ween  the  shoreline 
erosion  control  needs  at  Geneva  State  Park,  the  design  of  the  harbor,  and 
the  reestablishment  of  a  bathing  beach.  The  total  costs  and  benefits  of 
harbor  construction,  associated  erosion  control,  beach  protection  and 
maintenance,  and  mitigation  of  environmental  impacts  should  be 
considered  together.  When  they  are,  Alternative  #  1  may  have  the  lowest 
total  cost  of  the  harbor  designs  being  considered. 


£  Krf/fi/T  £  ~  & 


4.  Alternative  #  1  would  be  the  only  alternative  that  would  not  interrupt 
direct  access  along  the  beach  from  the  bathhouse  and  associated  parking 
lot  to  the  nature  center  to  be  built  west  of  the  wetland  area. 

5.  While  Alternative  #  1  does  juxtapose  a  harbor  entrance  and  swimming 
beaches,  we  do  not  believe  that  it  poses  a  significantly  higher  risk  of  boat- 
swimmer  collisions  than  that  posed  by  the  other  alternative  harbor 
layouts.  All  alternatives  would  have  the  harbor  entrance  within 
approximately  one  quarter  mile  or  less  of  the  swimming  beaches. 

6.  While  the  entrance  channel  for  Alternative  #  1  does  involve  a  slight  turn, 
we  believe  that  the  design  criterium  width  of  100  feet  provides  adequate 
clearance  for  a  safe  entrance  to  the  harbor  even  during  storms. 

7.  We  believe  that  the  amount  of  parking  lot  lost  due  to  construction  of 
Alternative  #  1  might  be  reduced  if  the  harbor  basin  can  be  located 
slightly  closer  to  the  lake.  There  is  also  additional  parking  available  south 
of  the  bathhouse  parking  lot  on  the  south  side  of  Lake  Road.  Finally, 
additional  parking  lanes  could  be  constructed  on  the  west  side  of  the 
parking  lot  in  the  vicinity  of  the  marina  under  alternative  #  2,  or 
immediately  south  of  the  main  parking  lot. 

8.  Alternative  #  1  appears  at  this  time  to  involve  the  least  direct  and 

indirect  impacts  upon  the  wetland  areas  and  would  probably  involve  the 

lowest  cost  for  mitigation  of  environmental  impacts. 

9.  The  potential  for  fishery  resource  enhancement  appears  to  be  higher  for 
Alternative  #  1  than  for  the  other  alternatives.  A  significant  number  of 
salmonids  stocked  in  Areola  Creek  appear  to  stray  to  Cowles  Creek  during 
their  homing  migration.  The  breakwaters  associated  with  Alternative  #  1 
may  provide  increased  access  to  this  salmonid  fishery  in  addition  to 
providing  spawning,  nursery,  and  feeding  areas  for  some  of  the  fish  species 
indigenous  to  Cowles  Creek. 

Regarding  the  other  alternatives,  Alternative  #  2  has  a  favorable  B/C  ratio  and 

avoids  the  major  portions  of  the  wetland.  A  water  control  structure  for  the 

wetland  may  be  required.  Alternative  #  3  has  a  favorable  B/C  ratio  but  impacts 
the  northeast  portion  of  the  wetlands.  As  practical  alternatives  involving  lesser 
damages  to  the  wetlands  exist,  we  believe  that  Alternative  4  3  should  be  dropped 
from  further  consideration  by  the  Corps. 


3. 


While  these  opinions  are  subject  to  change  based  upon  data  generated  during  the 
completion  of  our  four  season  study,  the  D.S.  Fish  and  Wildlife  Service  would 
recommend  at  this  time  that  Alternatives  t  1  and  «  2  continue  to  be  given  serious 
consideration  as  practical  designs  subject  to  future  refinement. 


Supervisor 

ce:  Regional  Administrator,  U.S.  EPA,  Federal  Activities  Br.,  Chicago,  IL 
Chief,  ODNR,  Div.  of  Wildl.,  Columbus,  OH 


United  States  Department  of  the  Interior 

IN 

FISH  AND  WILDLIFE  SERVICE 
Division  of  Ecological  Services 
Columbus  Field  Office 
3990  East  Broad  Street 
Columbus,  Ohio  43215 


July  6,  1979 


Mr.  Ronald  M.  Liddell 
Chief,  Engineering  Division 
U.S.  Army  Engineer  District 
Buffalo 

1776  Niagara  Street 
Buffalo,  New  York  14207 

Dear  Mr.  Liddell: 

The  following  letter  provides  a  modification  of  the  U.S.  Fish  and  Wildlife  Service 
letter  of  July  2,  x979,  to  you  regarding  the  harbor  alternatives  for  Geneva  State 
Park. 

In  addressing  Alternative  #  1  we  had  mistakenly  interpreted  the  east  limit  of  the 
interior  federal  channel  to  be  the  east  limit  of  the  harbor.  The  actual  harbor  limits 
were  obscured  by  the  various  contour  lines  shown  on  our  monochrome  drawings.  In 
light  of  this  discovery,  the  following  sections  of  our  letter  of  July  2,  1979, should  be 
deleted: 


statement  #  2  -  last  two  sentences 


statement  #  7  -  first  sentence 


It  appears  that  the  only  way  to  reduce  the  area  of  parking  lot  lost  if  Alternative  # 
1  were  to  be  selected  would  be  to  modify  the  Alternative  by  replacing  some  of  the 
inshore  mooring  area  with  an  expanded  offshore  mooring  area. 


Sincerely  yours, 


Conrad  A.  Fjetjand 
Supervisor 


cc:  Regional  Administrator,  U.S.  EPA,  Federal  Activities  Br.,  Chicago,  IL 
ODNR,  Outdoor  Recreation  Serv.,  Attn:  Mike  Colvin,  Columbus,  OH 


ODNR 

Ohio  Department  of  Natural  Resources 

OFFICE  OF  CHIEF  ENGINEER 

fountain  Square  •  Columbus,  Ohio  43224  •  (61 4)  466-4633 


July  17,  1979 


Donald  M.  Liddell,  Chief 
Engineering  Division 
Corps  of  Engineers 
1776  Niagara  Street 
Buffalo,  New  York  14207 

Dear  Mr.  Liddell : 


Reference  is  made  to  your  letters  of  July  5th  and  July  13,  1979 
regarding  the  Geneva  Small  Boat  Harbor  Project. 

We  have  reviewed  the  alternatives  submitted  and  have  developed 
several  others  for  your  consideration.  These  two  alternatives 
that  we  have  developed  are  alterations  of  alternate  #3.  The 
sketches  are  to  be  considered  preliminary  only  as  further 
modifications  and  adjustments  may  be  necessary  before  finalization. 
We  submit  them  for  your  review  and  consideration. 

Regarding  your  position  paper  on  practical  alternatives  we  are 
somewhat  appalled  that  costs  are  not  considered  in  arriving  at 
practicality  of  solutions.  Surely  the  existing  marsh  must  have 
a  monetary  value  and  this  should  be  considered  in  any  cost  ratio 
along  with  any  mitigation  measures  that  may  be  necessary. 

Sijjcer^ly, 


JAS:bm 

cc:  Don  Olson 
Norv  Hall 


fxHifti  r 


JAMES  A  RHOOES.  Governor  •  ROBERT  W  TEATER.  Director 


JAMES  A  SWARTZMILUER.  Chmt 


ODNR  7/17/79 


13  Jim  1979 


J*iff  A.  SMrtnilUr,  Chief  Engineer 
Ot  ic  rrf«nMnt  of  natural  ItMtreai 
roanttla  Sinara 
Cole* bo*,  OB  A 3224 


Hear  Mr.  Suartwillert 

As  per  your  request  At  the  Cenava-on- the -Lake  kalJ-ioat  Barber 
Study  vorViV>p  e*«tlnt  on  29  ka»  1979,  the  poa  1 1 loo  paper  presently 
Buffalo  riitrlct'i  Interpretation  of  FeKotl**  Orfar  IIWC  a*  It 
relate*  to  evaloacton 'of  practical  alternative*  la  provided  for  year 
review  (lncloaora  1).  Plates  of  the  four  alternative  harbor  plana 
discussed  la  this  paper  <*ff»  previously  provided  by  letter  dated 
9  June  1979. 

Please  review  the  enclosed  position  paper  and  provide  ae  with  poor 
convent*  by  3  Jely  197$  *©  that  alternative  aalectloo  any  be  Incor¬ 
porated  Into  the  Sta^e  2  report. 

If  you  have  any  twitleai  re£*rdla£  thl*  natter,  pleas*  contact 
Mr.  Richard  Ata|l(«  at  (714)  176*5*14,  retention  2243. 

Sincerely  yours , 


1  Incl  WTVLD  K.  LinWU 

aa  stated  Chief,  Engineering  Division 


£V  hiqi  r  £  -  H 


Position  Paper  on  Buffalo  District  Interpretation  of 
Executive  Order  11990  As  It  Relates  to  Evaluation  of 
Practical  Alternatives  for  the  Gene va-on-the-Lake 
Small-_Boat  Harbor  Study _  _ _ _ 

1.  The  feasibility  of  constructing  a  small-boat  harbor  and  harbor- 
of-refuge  and  recreational  fishing  facilities  as  an  integral  part  of 
the  State  Park  at  Geneva-on-the~Lake ,  Ohio  was  studied  by  the  Corps 
of  Engineers  in  1969.  A  harbor  design  was  developed  and  the  project 
was  found  to  be  economically  justified  at  that  time.  The  results  of 
the  feasibility  were  published  in  House  Document  No.  91-402  and  a 
project  was  authorized  for  const  rue t i on  under  Section  201  of  the  1965 
Flood  Control  Act  (Public  Law  89-298)  by  the  House  and  Senate 
Committees  on  Public  Works  by  Resolutions  dated  15  December  1970  and 
17  December  1970,  respectively.  Funds  to  initiate  the  Advanced 
Engineering  and  Design  of  the  project  were  appropriated  in  Fiscal 
Year  1978. 

2.  Several  legislative  and  physical  changes,  having  a  direct  influ¬ 
ence  on  the  feasibility  of  constructing  the  authorized  project,  have 
occurred  since  the  1969  Interim  Report  was  submitted  to  Congress  and 
subsequently  authorized  for  construction.  The  physical  changes, 
depicted  on  Plate  1  (Attachment  1),  include:  the  construction  of  a 
parking  lot  at  the  location  originally  proposed  for  the  mooring  area, 
and  the  expansion  of  an  existing  wetland  area  due  to  construction 
activities  within  the  location  originally  proposed  for  the  launching 
area  and  turning  basin.  Legislative  actions,  such  as  NEPA,  that 
place  increased  emphasis  on  environmental  preservation  and  enhance¬ 
ment,  affect  the  decision  on  viability  of  water  resources  projects 
such  as  Ceneva-on-tho-Lake.  Based  on  those  factors,  it  was  concluded 
that  reformulation  of  the  Geneva-on - tho-Lake  project  was  necessary. 

In  addition.  Executive  Order  11990  (At tachment  2),  issued  24  May 
1977,  places  increased  emphasis  on  preservation  of  wetlands.  The 
requirements  of  Section  2  of  the  Executive  Order  provide  the  basis 
for  our  interpretation  of  the  viability  of  alternative  plans  for  the 
Geneva-on-the-Lake  Small-Boat  Harbor  Study.  A  discussion  of  our 
interpretation  as  it  relates  to  each  of  the  four  alternatives  is  pre¬ 
sented  in  para.  4. 

3.  As  part  of  this  Reformulation  Phase  I  GDM,  Buffalo  District  per¬ 
sonnel  developed  eight  preliminary  harbor  layouts  for  the  18  January 
1979  workshop  meeting  with  the  Ohio  Department  of  Natural  Resources 
(0DNR) ,  the  local  sponsor  for  this  project.  As  a  result  of  this 
workshop  meeting,  four  preliminary  harbor  layouts  were  eliminated 
from  further  consideration,  and  four  alternative  harbor  layouts  were 
identified  for  further  in-depth  study.  The  four  alternative  harbor 
layouts  that  were  identified  for  further  study  were  then  developed 


in  sufficient  detail  to  provide  initial  choices  as  to  the  range  of 
viable  resource  management  options  available  in  the  study  area. 
Although  the  Corps  did  not  develop  the  detailed  engineering  or 
advanced  design  criteria  for  each  alternative,  the  alternatives  were 
developed  in  sufficient  detail  to:  (1)  assure  the  basic  engineering 
soundness  of  design;  (2)  identify  all  major  components  of  each 
alternative;  (3)  estimate  the  first  cost  of  construction  and  the 
annual  operation  and  maintenance  cost  associated  with  each 
alternative;  (A)  estimate  the  benefits  associated  with  each  alter¬ 
native;  and  (5)  assess  the  impacts  of  each  alternative  on  the 
existing  environment  based  on  the  environmental  data  that  was 
available.  The  results  of  the  study  were  presented  to  the  Ohio 
Department  of  Natural  Resources  and  the  U.S.  Fish  and  Wildlife 
Service  ...  the  29  May  1979  workshop  meeting. 

A.  In  view  of  Executive  Order  11990,  which  prohibits  Federal  par¬ 
ticipation  in  construction  in  wetland  areas  when  a  practical  alter¬ 
native  to  such  construction  exists,  Buffalo  District  made  a 
preliminary  interpretation  as  to  whether  or  not  the  four  alternative 
harbor  layouts  were  "practical."  In  making  this  interpretation, 
Buffalo  District  considered,  among  other  things,  the  stated  views  of 
ODNR  and  the  U.S.  Fish  and  Wildlife  Service,  the  costs  and  benefits 
associated  with  each  alternative,  the  impact  of  each  alternative  on 
the  existing  and  future  park  facilities,  the  impact  of  each  alter¬ 
native  on  the  environment,  and  the  safety  and  well-being  of  the 
general  public.  It  is  noted,  however,  that  due  to  the  lack  of 
current  biological  information  for  the  area,  a  suitable  mitigation 
plan  could  not  be  formulated  for  the  alternatives  studied  and  there¬ 
fore  its  cost  has  not  been  included  in  the  benefit-cost  ratios  that 
were  developed.  The  preliminary  interpretation  of  the  Buffalo 
District  is  as  follows: 

a.  Alternative  #1  (Cowles  Creek  Alternative)  -  Even  though  the 
benefit-cost  ratio  for  this  alternative  is  greater  than  1  (see 
Attachment  3),  Alternative  £1  was  not  considered  a  practical  alter¬ 
native  for  the  following  reasons: 

(1)  This  alternative  would  destroy  approximately  one-half  of 
the  parking  lot,  cause  relocation  of  the  pedestrian  foot  bridge 
crossing  Cowles  Creek,  and  would  reduce  direct  access  to  the  bath¬ 
house  serving  Beach  A.  It  is  also  believed  that  ODNR  would  not  sup¬ 
port  this  alternative  due  to  this  disruption  of  existing  park 
facilities. 

(2)  The  entrance  channel  for  this  alternative  would  be 
between  Beach  A  and  Beach  B  and  thus,  boating  activity  would  be 
placed  in  close  proximity  to  swimming  activities.  This  would  create 
an  unsafe  condition.  Although  buoys  would  outline  the  limit  of  the 
swimming  and  boating  areas,  the  probability  of  a  potentially  fatal 
accident  is  greater  with  this  alternative  than  with  the  other  alter¬ 
natives  investigated. 
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(3)  Due  to  the  narrowness  and  orientation  of  the  offshore 
trough  which  was  utilized  as  the  entrance  channel  for  this  alter¬ 
native,  the  entrance  conditions  for  boaters  entering  the  harbor 
during  storms  are  not  as  safe  as  the  other  alternatives  studied. 

Storms  originating  from  the  northwest  would  cause  waves  to  strike  the 
entering  boat  broadside.  Boaters  would  also  be  required  to  turn 
immediately  after  entering  the  entrance  channel  which  will  present 
difficulties  to  sailboaters.  Relocating  the  entrance  channel  would 
require  extensive  rock  excavation  and  an  increase  in  breakwater 
length  which  would  greatly  increase  the  cost  of  this  alternative. 

b.  Alternative  Hi  (of f shore -onshore  alternative)  -  Alternative 
#2  is  considered  a  practical  alternative  for  the  following  reasons: 

(1)  The  benefit-cost  ratio  is  greater  than  1  (see  Attachment  3). 

(2)  The  alternative  would  not  disrupt  the  existing  and 
future  park  facilities. 

(3)  The  alternative  would  directly  impact  only  a  limited 
area  in  the  northeast  corner  of  the  wetland  area  which  could  be  com¬ 
pensated  for  with  suitable  mitigation.  It  is  noted,  however,  that 
this  alternative  would  indirectly  impact  on  the  mouth  of  the  drainage 
outlet  for  the  wetland  area.  Due  to  the  lack  of  biological  infor¬ 
mation  in  the  area,  it  is  not  known  at  this  time  whether  or  not  this 
indirect  impact  is  significant.  When  the  information  required  to 
make  this  determination  is  available  (October  1979),  Buffalo  District 
will  reexamine  its  position  on  this  alternative. 

c.  Alternative  (/3  (wetland  parking  lot  alternative)  - 
Alternative  II 3  is  considered  a  practical  alternative  for  the 
following  reasons: 

(1)  The  benefit-cost  ratio  is  greater  than  1.0  (see 
Attachment  3). 

(2)  Although  this  alternative  would  destroy  a  portion  of  the 
parking  lot  and  would  reduce  access  to  the  bathhouse,  its  impact 
would  not  be  as  severe  as  Alternative  No.  1.  It  would  not,  however, 
interfere  with  the  access  between  Beach  A  and  Beach  B. 

(3)  The  impact  of  this  alternative  on  the  wetland  area  is 
basically  the  same  as  Alternative  No.  2. 

d.  Alternative  HU  (wetland  alternative)  -  Since  practical  alter¬ 
natives  exist  for  construction  of  a  small-boat  harbor  outside  the 
wetland  area,  It  is  the  opinion  of  the  Buffalo  District  that 
construction  of  Alternative  #4  would  be  in  violation  of  Executive 
Order  11990.  Therefore,  it  is  Buffalo  District's  position  that  this 
alternative  be  eliminated  from  further  consideration. 


'  BATHHOUSE 
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EXECUTIVE  ORDER 
No.  11990 

May  24,  1977,  42  F.R  26961 

PROTECTION  OF  WETLANDS 

By  virtue  of  the  authority  vested  Id  me  by  the  Constitution  and  stat¬ 
ute*  of  the  United  States  of  America  and  as  President  of  the  United 
States  of  America.  In  furttnrance  of  the  National  Environmental  Policy 
Act  of  1969.  as  amended  (41  1'  PC  4321  et  *eq  ).  In  order  to  avoid  to 
the  extent  possible  the  long  and  abort  term  adserse  Impact*  associated 
with  the  destruction  or  modification  of  wetlands  and  to  avoid  direct  or 
indirect  support  of  new  construction  In  wetlands  wherever  there  It  a 
practicable  alternative.  It  is  hereby  ordered  as  follows: 

Section  1.  (a)  Each  agency  shall  provide  leadership  and  shall  take 

action  to  minimize  the  destruction,  loss  or  degradation  of  wetlands,  and 
to  preserve  aDd  enhance  the  natural  and  beneficial  values  of  wetlands 
In  carrying  out  the  agency's  responsibilities  for  (1)  acquiring,  manag¬ 
ing.  and  disposing  of  Federa’  lands  and  facilities;  and  (2)  providing 
Federally  undertaken,  financed,  or  assisted  construction  and  improve¬ 
ments,  and  (3)  conducting  Federal  activities  and  programs  affectiDg 
land  use.  including  but  not  limited  to  water  and  related  land  resources 
planning,  regulating,  and  lie.  r:>.ng  acti'lties 

(b)  This  Order  does  not  apply  to  the  issuance  by  Federal  agencies  of 
permits,  licenses,  or  allocations  to  private  parties  for  activities  involving 
wetlands  on  non-Federal  propern. 

Sec.  2.  (a)  In  furtherance  of  Section  101(b)(3)  of  the  National 

Environmental  Policy  Act  oi  1969  (  4  2  CSC  4  331  (b)(3))  to  improve 
and  coordinate  Federal  plans  funenons  programs  and  resources  to  the 
end  that  the  Nation  may  atiair.  tt.<  widest  ranee  of  beoeficial  uses  of 
the  environment  without  dfs'adation  and  risk  to  health  or  safety,  each 
agency,  lo  the  extent  permitted  by  law,  shall  a'oid  undertaking  or  pro¬ 
viding  assistance  for  uew  construction  located  In  wetlands  unless  the 
head  of  the  agency  finds  (11  thai  there  is  no  practicable  alternative 
to  such  construction,  and  (2t  that  Ok  proposed  anion  Includes  all  prac- 
tlcabls  measures  to  mlnimin  harm  to  wetlands  which  may  result  from 
such  uae  In  makiog  this  finding  the  head  of  the  agency  may  take  Into 
account  economic,  en\ ironro-  ntai  and  other  pertinent  factors 

(b)  Each  agency  shall  also  provide  opportunity  for  early  public  re¬ 
view  of  any  plans  or  proposals  for  new  construction  in  wetlands,  in  ac¬ 
cordance  with  Section  2(b)  of  Executive  Order  No  11514. Si  as  amended, 
Including  the  development  of  procedures  to  accomplish  this  objective  for 
Federal  actions  whose  impact  is  noi  significant  enough  to  require  the 
preparation  of  an  environmental  Impact  statement  under  Section  102(2) 
(C)  of  the  National  Environmental  Policy  Act  of  1  969,  as  amended. 

31.  42  U  S  C. A  |  4321  note 
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Src.  S.  Ao>  requests  for  or*  muthorlratlons  or  appropriations  trans- 
mined  to  the  Office  of  Management  and  Budget  shall  Indicate,  if  an  ac¬ 
tion  to  be  proposed  will  be  located  In  wetlands,  whether  the  proposed  ac¬ 
tion  Is  In  accord  with  this  Order. 

Sec.  4.  When  Federally-owned  wetlands  or  portions  of  wetlands  are 
proposed  for  lease,  easement,  right-of-way  or  disposal  to  non-Federal 
public  or  private  parties,  the  Federal  agency  shall  (a)  reference  In  the 
conveyance  those  usee  that  are  restricted  under  Identified  Federal.  State 
or  local  wetlands  regulations,  and  (b)  attach  other  appropriate  restric¬ 
tions  to  the  uses  of  properties  by  the  grantee  or  purchaser  and  any  suc¬ 
cessor,  except  where  prohibited  by  law,  or  (c)  withhold  such  proper¬ 
ties  from  disposal. 

Sec.  5.  In  carrying  out  the  activities  described  In  Section  1  of  this 
Order,  each  agency  shall  consider  factors  relevant  to  a  proposal's  effect 
on  the  survival  and  quality  of  the  wetlands  Among  these  factors  are: 

(a)  public  health,  safety,  and  welfare,  including  water  supply,  quality, 
recharge  and  discharge;  pollution;  flood  and  storm  hazards;  and  sedi¬ 
ment  and  erosion; 

(b)  mainlenaoce  of  natural  systems,  Including  conservation  and  long 
term  productivity  of  existing  flora  and  fauna,  species  and  habitat  di¬ 
versity  and  stability,  hydrologic  utility,  fish,  wildlife,  timber,  and  food 
and  fiber  resources;  and 

(c)  other  uses  of  wetlands  in  the  public  imerest,  including  recreation¬ 
al,  scientific,  attd  cultural  uses. 

Sec.  8.  As  allowed  by  law,  agencies  shall  issue  or  amend  their  ex¬ 
isting  procedures  in  order  to  comply  with  this  Order.  To  the  extent 
possible,  existing  processes,  such  as  those  of  the  Council  on  Environ¬ 
mental  Quality  and  the  Water  Resources  Council,  shall  be  utilized  to 
fulfill  the  requirements  of  this  Order, 

Sec.  7.  As  used  in  this  Order. 

(a)  The  term  "agency"  shall  have  the  same  meaning  as  the  term 
"Executive  agency"  in  Section  105  of  Title  5  of  the  fnited  States  Code 
and  shall  include  the  military  departments;  the  directives  contained  in 
this  Order,  however.  are  meant  to  apply  only  to  those  agencies  which 
perform  the  activities  described  in  Section  1  which  are  located  in  or 
affecting  wetlands 

(bi  The  term  "new  construction"  shall  include  draining,  dredging, 
channelizing,  filling,  diking,  impounding,  and  related  activities  and  any 
structures  or  facilities  hi  gun  or  authotized  after  the  effective  date  of 
fhis  Order 

(cl  The  term  "wetlands"  means  those  areas  that  are  Inundated  by 
surface  or  ground  water  with  a  frequency  sufficient  to  support  and  un¬ 
der  normal  circumstances  does  or  would  support  a  prevalence  of  vegeta¬ 
tive  or  aquatic  life  that  requires  saturated  or  seasonally  saturated  soil 
conditions  for  growth  and  reproduction  Wetlands  generally  include 
swamps,  marshes,  bogs,  and  similar  areas  such  as  sloughs,  potholes,  wet 
meadows,  rixer  overflows,  mud  flats,  and  natural  ponds. 

Sec.  8.  This  Order  does  not  apply  to  projects  presently  uDder  con¬ 
struction.  or  to  projects  for  which  all  of  the  funds  have  been  appropri¬ 
ated  through  Fiscal  Year  1977,  or  to  projects  and  programs  for  which 
a  draft  or  final  environmental  impact  statement  will  be  filed  prior  to 
October  1.  1977.  The  provisions  of  Section  2  of  this  Order  shall  be 
implemented  by  each  agency  no!  ialer  than  October  1,  1977. 

Sec.  9.  Nothing  in  this  Order  shall  apply  to  assistance  provided  for 
emergency  work,  essential  to  save  lives  and  protect  property  and  public 
health  and  safely,  performed  pursuant  to  Sections  305  and  306  of  the 
Disaster  Relief  Act  of  1974  (  88  Stat.  1  4  8,  42  U  S.C.  5145  and  5146). 

Sec.  10.  To  the  extent  the  provisions  of  Sections  2  and  5  of  this 
Order  are  applicable  to  projects  coxered  by  Section  2  04  (h)  of  the  Hous¬ 
ing  and  Community  Development  Act  of  1  974,  as  amended  (88  Stat. 
640,  42  U  S.C.  5304(h)).  the  responsibilities  under  those  provisions  miy 
be  assumed  by  the  appropriate  applicant.  If  the  applicant  has  also  as¬ 
sumed.  with  respect  to  such  projects,  all  of  the  responsibilities  for  en¬ 
vironmental  review,  decisionmaking,  and  action  pursuant  to  the  National 
Environmental  Policy  Act  of  1969.  as  amended 
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PUBLIC  INVOLVEMENT 


GENEVA-ON-THE-LAKE  SMALL-BOAT  HARBOR 


STAGE  2  REPORT 
OF 

REFORMULATION  PHASE  I  GENERAL  DESIGN  MEMORANDUM 


F-l  Summary  Minutes  of  15  December  1977  Workshop  Meeting 
F-2  Summary  Minutes  of  18  January  1979  Workshop  Meeting 
F-3  Summary  Minutes  of  29  May  1979  Workshop  Meeting 


U.S.  Army  Engineer  District,  Buffalo 
1776  Niagara  Street 
Buffalo,  NY  14207 


SUMMARY  MINUTES  OF  15  DECEMBER  1977 
MEETING  CONCERNING  CENKVA-ON-TIIF.-LAKE 
SMALL  nOAT  HARBOR 


A  meeting  was  held  at  the  Ohio  Department  of  Natural  Resources  office 
In  Columbus,  OH,  on  15  December  1977  to  discuss  the  Geneva-on-thc-Lakc 
Small  Boat  Harbor.  The  names  of  the  persons  attending  arc  on  the 
attached  list.  Chuck  Gilbert  opened  the  meeting  stating  that  the  pur¬ 
pose  of  the  meeting  was  to  discuss  some  of  the  potential  problems 
regarding  the  project  for  input  to  the  Plan  of  Study  which  will  be  com¬ 
pleted  in  April  1978. 

Mel  Rcbholz  stated  that  the  project  has  a  high  priority  in  their  depart¬ 
ment  ant',  that  funds  arc  available  for  the  project  under  the  capltol 
improvement  bill.  Ralph  Henry  stated  that  one  of  the  primary  items  to 
be  addressed  is  the  location  of  the  harbor  in  the  park.  There  could 
be  some  major  environmental  problems  in  the  proposed  area.  Also, 
the  existing  parking  lot  may  require  relocating  the  harbor  site  and 
this  would  result  in  increased  construction  cost  if  rock  excavation  is 
required. 

James  Swartzmiller  stated  that  they  do  not  want  to  remove  the  parking 
lot  because  it  would  reduce  access  to  the  beach  area,  lie  felt  that  the 
harbor  could  be  moved  west  and  still  maintain  the  original  capacity. 

Denton  Clark  stated  that  rock  probings  indicate  a  high  rock  surface 
elevation  to  the  south  and  west  of  the  original  harbor  site.  He  stated 
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tliit  .1  gonphys lr.il  study  should  be  conducted  In  the  area.  There  are 
Indications  of  another  bedrock  troup.lt  In  the  Cowles  Creek  area  and  this 
should  he  considered  as  an  alternative  site. 

Chuck  Gilbert  stated  that  consideration  should  be  Riven  to  an  off¬ 
shore  harbor  or  acquisition  of  additional  land  for  another  harbor  site. 

James  Swartzmillcr  stated  that  they  do  not  want  to  acquire  any  addi¬ 
tional  land  and  arc  not  opposed  to  an  off-shore  harbor. 

John  Zorich  asked  if  the  harbor  configuration  could  be  changed  to  allow 
the  harbor  to  remain  in  the  same  area  without  requiring  rock  excavation. 
He  also  asked  if  the  structure  of  the  rock  would  prevent  excavation 
without  blasting.  Denton  Clark  replied  that  the  rock  problem  was  the 
reason  for  the  original  design  of  the  harbor  in  the  survey  report  and 
docs  not  know  how  difficult  it  would  be  to  excavate  the  rock. 

James.  Swartzmillcr  stated  that  the  rock  structure  seemed  very  hard  when 
they  were  driving  pilings  for  other  work  in  the  area. 

Denton  Clark  stated  he  believes  the  original  plan  should  be  used  if  the 
environmental  problems  can  be  remedied  along  with  use  of  some  of  the 
parking  area. 

James  Swartzmiller  stated  he  is  opposed  to  removing  the  parking  lot 
or  a  large  part  of  the  parking  lot  because  it  would  hinder  use  of 
the  beach  facilities,  lie  felt  that  better  rock  data  should  be  obtained 


and  then  determine  the  benefits  and  costs  of  the  new  site  before  ruling 
out  the  area  west  of  the  original  location.  He  also  stated  that  the 
Cowles  Creek  area  and  an  off-shore  harbor  should  be  considered. 

Chuck  Gilbert  stated  that  nn  off-shore  harbor  would  have  much  greater 
costs  than  the  Inland  harbor  based  on  studies  for  Tort  Ontario  small 
boat  harbor. 

Fred  Ball  asked  if  the  capacity  of  harbor  could  be  reduced  from  the 
original  capacity  of  400  boats.  Chuck  Gilbert  replied  that  the  capacity 
could  be  reduced,  however,  a  favorable  benefit/cost  ratio  would  still  be 
necessary  and  reducing  the  capacity  reduces  the  benefits. 

Denton  Clark  asked  if  there  arc  any  problems  In  the  Cowles  Creek  area. 
Fred  Ball  replied  that  there  Is  a  large  number  of  trees  in  this  area 
and  more  excavation  would  be  required  because  of  the  higher  terrain. 

Chuck  Gilbert  asked  if  there  is  still  a  pollution  problem  In  Cowles 
Creek  from  the  sewage  treatment  plant.  James  Swartzmlllcr  replied  that 
the  plant  has  been  partially  cleaned  up  and  should  not  be  a  problem. 

Bob  Owens  asked  if  the  wetlands  would  be  destroyed  by  the  project  and 
has  any  environmental  assessment  been  done.  Roger  llubbcll  replied  that 
no  environmental  assessment  has  been  made. 

Ellen  Cummings  stated  that  the  ponds  were,  created  by  borrow  excavation 
for  the  parking  areas,  so  the  area  was  previously  disturbed. 


Hob  Owens  stall'd  that  how  the  wetlands  were  created  would  not  effect 
llsh  and  Wildlife's  decisions.  Mitigation  may  be  necessary. 

Mel  Rcbhulz  stated  that  ODNR  is  not  opposed  to  mitigation. 

Chuck  Gilbert  asked  what  areas  of  the  park  should  not  be  considered 
for  the*  harbor  site.  Roger  iluhbel  1  replied  that  the  area  west  of  the 
marina  will  be  used  for  camp  grounds.  The  eastern  area  has  very  high 
banks  and  is  a  picnic  area.  There  does  not  appear  to  be  much  available 
space  other  than  Cowles  Creek  and  the  original  proposed  area. 

Denton  Clark  stated  that  his  observations  of  wave  action  in  the  area 
indicate  a  high  bedrock  elevation.  He  asked  if  Areola  Creek  should  be 
considered  as  an  alternative  site.  It  was  a  considered  site  in  the 
survey  studies.  Mel  Kebholz  replied  that  a  regional  sewage  treatment 
development  will  be  taking  place  in  the  area  and  docs  not  believe 
this  aicn  should  now  be  considered. 

rlorv  Hall  asked  that  if  the  rock  problem  is  resolved,  would  the  environ¬ 
mental  situation  prevent  construction  of  the  harbor.  Bob  Owens  replied 
that  it  would  depend  upon  the  impact  on  the  marsh.  They  would  oppose  the 
project  if  the  marsh  is  destroyed,  but  would  consider  mitigation. 

John  Zorich  asked  if  the  productivity  of  the  marsh  is  considered. 

Could  the  marsh  be  reduced  if  the  productivity  of  the  remaining  area  is 
increased.  Hob  Owens  replied  that  this  could  be  an  acceptable  solution. 


‘Kllcn  Cummings  stated  that  a  field  trip  had  been  scheduled  for 
7  December  with  F&W1,  to  look  at  the  site,  but  had  been  cancelled  because 
of  snow. 

Bob  Owens  stated  that  F&WL  would  not  be  able  to  visit  the  site  until 
spring.  John  Zorich  asked  if  ODNR  has  any  environmental  data  for  the 
area.  Mel  Rebholz  replied  that  ho  does  not  believe  there  is  any  avail¬ 
able  information. 

Denton  Clark  asked  if  ODNR  would  be  willing  to  give  up  some  of  the 
parking  lot  if  the  Cowles  Creek  area  is  considered.  James  Swartzmiller 
replied  that  he  had  no  objection  to  looking  at  the  Cowles  Creek  area  for 
the  harbor.  Mel  Rebholz  stated  he  had  no  objection  to  the  Cowles  Creek 
area.  They  had  not  considered  it  before  because  of  the  high  ground. 

Chuck  Gilbert  asked  if  the  spoil  from  the  harbor  excavation  area  could 
be  utilized  constructively  elsewhere  in  the  park.  Mel  Rebholz  replied 
that  they  don't  know  of  any  use  for  the  material  right  now. 

Fred  Ball  stated  he  feels  the  Cowles  Creek  site  would  split  the  beach 
area. 

John  Zorich  asked  if  ODNR's  geological  department  has  any  Information 
on  the  rock  structure  in  the  area.  Mel  Rebholz  replied  that  their  data 
would  not  show  enough  detail. 


John  Zorich  asked  hcv  h i jjl»  the  proposed  breakwaters  would  have  to  be 
raised  In  order  to  construct  an  off-shore  harbor.  Denton  Clark  replied 
tli.il  he  would  estimate  about  five  additional  feet  above  the  authorized 
breakwater  elevation. 

Chuck  Gilbert  stated  that  because  of  the  high  cost  Cor  an  off-shore 
facility  It  is  difficult  to  justify  the  project. 

Ellen  Cummings  asked  if  ODNR  has  an  estimate  of  the  needed  capacity  for 
the  harbor.  Norv  Hall  replied  that  they  have  an  estimate  of  250  boats 
but  this  is  a  rough  estimate. 

Denton  Clark  asked  if  people  in  the  area  are  not  buying  boats  because 
of  lack  of  facilities.  Norv  Hall  replied  that  he  is  not  aware  of  this 
situation. 

Ellen  Cummings  asked  if  they  have  an  estimate  of  user  days  for  recrea¬ 
tional  fishing.  Norv  Hall  replied  that  they  have  information  on  this 
and  will  forward  it  to  the  Buffalo  District. 

Chuck  Gilbert  stated  that  recreational  boat  fishing  should  be  con¬ 
sidered  ns  a  benefit  for  the  project  also. 

James  Swartzmillcr  asked  why  the  benefits  for  a  harbor  of  refuge  are 
only  $10,000.  Chuck  Gilbert  stated  that  there  is  no  information  avail¬ 
able  on  what  damages  could  have  been  prevented  if  a  harbor  of  refuge 


exists.  The  amount  of  $10,000  was  used  by  the  Corps  at  time  the  project 
was  authorized  and  has  not  been  changed. 

James  Swartzmiller  seated  he  believes  harbor  of  refuse  is  a  very 
important  aspect  of  the  harbor  and  that  he  will  gather  some  information 
on  this. 

Chuck  Gilbert  stated  we  would  need  past  damage  or  possible  loss  of  life 
information  in  order  to  increase  the  harbor  of  refuge  benefits.  He  then 
asked  if  ODNR  believes  commercial  fishing  should  be  considered  at  the 
harbor. 

Tom  Goettke  stated  he  if  not  familiar  with  any  commercial  fishing  in 

% 

the  area.  Because  Ohio  is  developing  stream  fishing  rather  than  Lake 
Erie  fishing,  the  coho  fishing  is  mainly  confined  to  the  streams.  He 
does  not  believe  charter  fishing  on  Lake  Erie  would  be  established  in 
the  area  because  the  more  desirable  sport  fish  are  not  in  that  area. 

Horace  Collins  presented  the  available  data  on  rock  elevations  in  the 
area  which  did  not  have  the  detail  necessary  for  plan  formulation 
evaluation  of  alternative  harbor  sites. 

Hr  thought  the  rock  information  couid  be  obtained  with  either  a  hand  or 
power  auger.  He  stated  that  shale  is  the  predominant  rock  formation  in 
the  area  and  could  possLbly  be  excavated  without  excessive  costs. 


John  Zorich  stated  that  the  rock  elevation  data  should  be  done  early  in 
the  study  and  that  the  proposed  plan  be  rescaled  to  determine  the  exact 
area  needed  for  tin*  harbor.  Ellen  Cummings  asked  if  the  bencfit/cost 
ratio  could  be  les.>  than  one  for  the  project.  Chuck  Gilbert  replied  that 
a  NED  plan  would  have  to  be  developed  with  a  favorable  benefit/cost  ratio 
but  the  selected  plan  could  have  a  B/C  ratio  less  than  one  if  environ¬ 
mental  enhancement  results  outweigh  the  change  in  benefits. 

John  Zorich  asked  if  ODNR  has  an  indication  of  the  local  residents  opinion 
toward  the  harbor.  Norv  Hall  replied  that  the  local  people  are  very  much 
in  favor  of  the  project. 

Chuck  Gilbert  asked  if  ODNR  would  provide  Buffalo  District*  with  the  names 
of  interested  people  for  addition  to  the  mailing  list.  Norv  Hall  stated 
they  would  provide  the  list. 

John  ?„orich  stated  that  a  public  meeting  is  tentatively  scheduled  for 
February  or  March  of  1978. 

Chuck  Gilbert  asked  if  ODNR  could  provide  Buffalo  District  with  informa¬ 
tion  on  the  fleet  mix  expected  at  the  harbor.  Norv  Hall  stated  this 
information  will  be  provided. 

Denton  Clark  asked  if  ODNR  knew  of  a  facility  in  the  area  where  a  public 
meeting  could  be  held.  James  Swartzmillcr  stated  that  the  Geneva  High 
School  could  probably  be  used. 


Kllcn  Cummings  asked  if  there  are  any  record;?  of  attendance  at  the  park. 
Ton  Cocttkc  stated  that  there  is  some  information  available  and  will 
forward  the  data  to  Ruffalo  District. 

John  Zorich  asked  if  the  proposed  six  foot  depth  in  the  mooring  area  is 
suitable.  Norv  Hall  replied  that  six  feet  should  !>r  sufficient  and 
could  possibly  be  reduced  in  the  mooring  area  for  some  boats. 

John  Zorich  asked  if  a  sight-seeing  craft  might  base  at  the  harbor  and 
be  included  in  the  benefits.  Chuck  Gilbert  stated  this  could  be  included 
as  a  project  benefit.  Norv  Hall  stated  he  docs  not  believe  this  type 
of  activity  would  be  established  at  this  area. 

Ralph  Henry  as~kcd  if  ODNR  has  an  idea  of  the  maximum  amount  of  funds 
available  for  construction  of  the  harbor.  Norv  Hall  replied  that  he 
believes  the  upper  limit  would  be  around  2.5  million. 

John  Zorich  asked  if  an  explanation  of  the  Corps  planning  process  would 
be  beneficial  to  those  present.  The  ODNR  representatives  indicated  they 
are  aware  of  the  Corps  process  and  did  not  want  further  explanation. 

Chuck  Gilbert  asked  if  ODNR  has  an  area  where  spoil  could  be  used. 

Roger  llubbcll  stated  that  some  material  could  be  used  in  the  camp 
ground  area. 

Chuck  Gilbert  briefly  summarized  the  meeting  stating  that  two  locations 
appear  likely,  the  nren  immediately  west  of  the  original  proposed  loca¬ 
tion  and  at  Cowles  Creek.  There  docs  not  appear  to  ho  a  need  for  commerc 


flub  Inf.  facilities.  OUNU  will  provide  Buffalo  District  Information  on: 
the  exported  size  and  composition  of  the  fleet,  addresses  of  local 
Interests,  support  for  harbor  of  refuge  benefits,  and  information  on 
the  State's  fishing  program.  Spoil  material  may  be  used  in  the  camp 
ground  area.  The  upper  limit  of  funds  for  the  project  would  be  about 
2.5  million.  The  coordinator  for  the  project  will  be  James  Swartzmiller . 
There  is  no  environmental  data  available  for  the  area.  Fish  and  Wildlife 
probably  could  not  visit  the  site  until  April  or  May. 

John  Zorich  asked  if  there  is  any  information  available  on  the  use  of  • 
the  launching  ramp  cast  of  the  park.  Norv  Hall  stated  he  would  obtain 
the  information. 

% 

John  Zorich  asked  if  F&WL  has  performed  a  literature  search  for  the 
area.  Hob  Owens  replied  that  he  did  not  know  of  anything  being  done 
on  this,  but  would  check  with  others  in  his  office.  John  Zorich 
stated  that  the  model  study  will  not  be  initiated  until  the  summer  of 
1979  when  plan  formulation  is  complete. 

Denton  Clark  stated  that  the  present  breakwater  configuration  would  be 
harmful  to  the  downdrift  area.  The  west  breakwater  should  run  more 
parallel  to  the  shore  and  the  east  breakwater  should  be  longer.  A 
sand  by-pass  system  would  probably  be  recommended.  A  minimum  of  littoral 
information  would  be  obtained  from  the  model. 


Brian  Tvoyer  stated  that  one  of  the  Items  of  local  cooperation  is  for 
local  interests  to  provide  sn  area  for  spoil  disposal  for  both  con¬ 
struction  and  maintenance.  Probably  an  upland  disposal  site  would  be 
required. 

Ellen  Cummings  asked  if  any  water  quality  data  is  available.  Norv  Hall 
stated  that  some  data  may  be  available  from  the  park. 

John  Zorich  asked  if  there  would  be  any  problem  in  obtaining  access  to 
the  park  for  surveys.  James  Swartzmlller  stated  there  would  be  no 
access  problems. 

Chuck  Gilbert  closed  the  meeting  indicating  that  site  location  would  be 
the  primary  investigative  effort. 


jC  -  t-  RALPH  HENRY 
'  '  Project  Manager 
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Geneva-on-the-Lake  Small-Boat  Harbor  Study 
Summary  Minutes  of  18  January  1979 
Coordination  Meeting  of  Corps  and  ODNR  Personnel 
Fountain  Square,  Building  D,  Columbus,  OH 

1.  A  meeting  was  held  on  18  January  1979,  in  Columbus,  OH,  to  review 
the  results  of  the  studies  conducted  to  date  on  the  small-boat  harbor 
study  and  to  come  to  a  decision  on  what  alternative  harbor  layouts 
are  acceptable  to  the  State  of  Ohio.  The  names  of  those  persons  in 
attendance  are  shown  on  the  attached  list.  Chuck  Gilbert  opened  the 
meeting  at  approximately  1:00  p.m.  by  welcoming  all  meeting  par¬ 
ticipants  and  stated  that  the  purpose  of  this  meeting  is  to  come  to  a 
mutual  agreement  on  which  preliminary  harbor  alternatives,  developed 
by  the  Buffalo  District,  are  acceptable  to  the  State  of  Ohio.  After 
the  designs  of  these  selected  alternatives  are  completed,  we  will 
then  hold  a  workshop  meeting  with  ODNR,  the  U.  S.  Fish  and  Wildlife 
Service,  and  the  Corps  to  review  the  results.  Chuck  then  stated  that 
for  this  meeting  the  Corps  would  first  review  the  results  of  the 
studies  conducted  to  date  and  then  open  the  meeting  to  a  general 
discussion  of  the  alternatives. 

2.  Dick  Aguglia  reviewed  the  results  of  the  seismic  survey  conducted 
at  Geneva  State  Park  to  establish  the  top-of-rock  profile  in  the 
area.  Dick  stated  that  the  investigation  confirmed  the  results  of 
the  boring  program  completed  for  the  survey  report  which  indicated 
that  a  trough  exists  in  the  bedrock  that  would  allow  a  harbor  to  be 
constructed  with  no  rock  excavation.  This  trough  runs  generally  east 
to  west  between  Cowles  Creek  and  the  large  pond  in  the  wetland  area 
and  passes  through  the  northern  half  of  the  existing  parking  lot. 

The  seismic  survey  also  indicated  that  a  till  layer  overlays  the 
bedrock  in  the  Cowles  Creek  area.  Based  on  our  experience  at 
Fairport  Harbor,  this  till  layer  will  be  almost  as  costly  to  excavate 
as  rock.  ODNR  will  be  provided  with  a  copy  of  the  seismic  report 
when  it  is  completed  by  the  Corps. 

3.  John  Lakatosh  then  reviewed  the  program  currently  in  progress  to 
assess  the  value  of  the  wetland  area.  The  U.  S.  Fish  and  Wildlife 
Service  will  conduct  a  four  seasons  survey  on  the  Cowles  Creek- 
wetland  area-Lake  Erie  complex  for  the  Buffalo  District.  The  objec¬ 
tives  of  this  study  will  be  as  follows: 

a.  to  identify  species  composition,  density,  and  distribution  of 
the  flora  and  fauna  in  the  area; 

b.  to  identify  and  evaluate  the  habitats  important  for  major 
toxonomic  groups;  and 
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c.  to  provide  data  and  information  that  will  allow  assessment  of 
the  Impacts  of  any  structural  plans  that  may  be  considered. 

Based  on  n  recent  covnversation  with  the  Fish  and  Wildlife  Service, 
the  preliminary  data  for  the  wetland  area  Indicates  that: 

(1)  the  wetland  area  does  not  have  a  high  productivity  value  for 
fisheries; 

(2)  the  wetland  area  has  a  high  productivity  value  for 
waterfowl;  and 

(3)  the  grassy  areas  bordering  the  wetland  area  have  a  high 
value  for  movement  of  mammals. 

In  addition  to  the  four-seasons  survey,  the  Fish  and  Wildlife  Service 
will  also  collect  water  quality  data  on  the  wetland  area  (water 
quality  data  is  currently  available  for  Cowles  Creek.)  John  also 
stated  that  the  data  will  not  be  available  for  the  Stage  2  report 
that  will  be  completed  in  May.  The  environmental  assessment  required 
for  this  report  will,  therefore,  be  based  on  data  that  is  currently 
available.  The  data  from  the  four-seasons  survey  will  be  available, 
however,  for  the  Environmental  Impact  Statement. 

4.  Chuck  Gilbert  asked  if  the  marsh  area  by  the  cabins  at  the  west 
end  of  the  park  (Wheeler  Creek)  could  be  considered  as  a  possible 
site  for  mitigation  measures.  Jim  Swartzmiller  replied  that  this 
would  be  acceptable  to  ODNR.  In  that  case,  this  marsh  area  will  be 
included  in  the  data  collection  program  being  conducted  by  the  U.  S. 
Fish  and  Wildlife  Service. 

5.  Ralph  Vanzant  indicated  that  it  may  be  inappropriate  for  the 

U.  S.  Fish  and  Wildlife  Service  to  both  collect  the  required  environ¬ 
mental  data  and  to  assess  the  effects  of  any  proposed  harbor  on  the 
fish  and  wildlife  resources  of  the  area.  Chuck  Gilbert  suggested 
that  since  ODNR  is  concerned  about  this,  it  would  be  a  good  idea  to 
have  one  of  their  staff  biologists  assist  the  U.  S.  Fish  and  Wildlife 
Service  in  their  data  collection  program. 

6.  Ron  Guido  then  reviewed  the  results  of  the  preliminary  demand 
analysis  conducted  by  the  Corps.  This  demand  analysis  did  not 
include  the  effect  the  proposed  13.  S.  Steel  Plant  at  Conneaut  would 
have  If  it  was  built.  The  fleet  mix  that  was  generated  from  the 
demand  analysis  was  based  on  our  experience  at  Fairport  Harbor.  It 
is  skewed  towards  cruisers  since  Lake  Erie  is  not  a  good  sailing 
area.  Chuck  Gilbert  asked  if  this  fleet  mix  appears  reasonable. 

Norv  Hall  replied  that  he  would  get  back  to  Ron  after  he  has  an 
opportunity  to  review  it  in  detail. 


7.  Ron  Guido  then  reviewed  the  methods  the  Corps  will  use  to  eval¬ 
uate  the  benefits  that  will  result  from  the  project.  Benefits  from 
permanent-based  boats  are  derived  from  the  small-boat  formula  which 
is  based  on  the  depreciated  value  of  the  boat  (for  outboards  this  is 
50  percent  of  the  current  purchase  price.)  Based  on  this  formula,  a 
400-boat  marina  would  provide  about  $200,000  average  annual  benefits 
and  would  support  a  project  with  a  first  cost  of  approximately 
$3,000,000  assuming  a  50-year  project  life  and  6-1/2  to  seven  percent 
interest  rate.  The  benefits  that  result  from  launching  facilities 
are  calculated  by  converting  it  to  an  equivalent  number  of  permanent- 
based  boats.  Other  benefits  include  harbor-of-refuge  benefits  and 
pier  fishing  benefits.  Ron  will  also  investigate  the  possibility  of 
using  area  development  benefits  although  this  type  of  benefit  has 
been  rejected  in  the  past  by  Buffalo's  Division  Office  (North 
Central. ) 

8.  Dick  Aguglia  then  reviewed  the  general  design  considerations  for 
the  preliminary  harbor  layouts  formulated  by  the  Corps.  Two  types 
of  harbors  were  investigated: 

a.  a  fair-weather  harbor  with  day  berthing  for  approximately  100 
boats;  and 

b.  an  all-weather  400-boat  marina. 

With  each  alternative,  the  Corps  tried  to  develop  plans  which  would 
comply  with  the  restrictions  of  rock  elevation,  the  wetland  area,  and 
existing  park  facilities.  These  preliminary  alternatives  were  for¬ 
mulated  to  outline  the  total  range  of  alternatives  that  the  Corps 
feels  exist.  Dick  also  reviewed  the  results  of  the  Port  Ontario 
harbor-of-refuge  project  on  Lake  Ontario  with  which  the  Corps  is 
involved  to  illustrate  the  difference  in  cost  between  an  offshore 
facility  and  an  inland  facility.  The  offshore  facility  had  an  esti¬ 
mated  cost  of  $7,4 00,000  and  the  inland  facility  (of  the  same 
capacity)  had  an  estimated  cost  of  $3,500,000.  Thus,  the  offshore 
facility  would  be  approxiamtely  twice  as  expensive  to  construct  as 
the  inland  facility.  The  difference  in  cost  was  due  to  the  following 
factors: 

a.  the  increased  size  of  the  breakwaters  required  for  the 
offshore  facility;  and 

b.  the  increased  length  of  the  breakwaters  required  for  the 
offshore  facility. 

Applying  this  factor  of  two  to  the  estimated  $3,200,000  cost  of  the 
authorized  project  at  Geneva  (with  a  B/C  ratio  of  1.2),  the  offshore 
facility  has  an  estimated  cost  of  $6,400,000  with  a  resultant  B/C 
ratio  of  0.6.  Thus,  it  appears  that  an  offshore  facility  at  Geneva 
would  not  be  economically  feasible. 


9.  Roger  Hubbell  asked  if  the  cost  of  mitigation  is  included  in  the 
cost  of  the  project.  Chuck  Gilbert  replied  that  it  is  included  in 
the  cost  of  the  project  and  is  also  included  in  the  developed  B/C 
ratio.  Therefore,  the  cost-sharing  arrangements  for  mitigation 
measures  would  be  the  same  as  for  the  other  features  of  the  project 
(50  percent  Federal  and  50  percent  non-Federal  for  the  project  at 
Geneva  ),  Chuck  also  stated  that  if  additional  land  is  required,  this 
cost  would  be  entirely  non-Federal  because  the  local  sponsor  is 
required  to  supply  all  lands,  easements,  and  rights-of-way. 

10.  Joan  Pope  then  reviewed  the  results  of  the  sounding  program  con¬ 
ducted  to  establish  the  offshore  contours  at  Geneva  State  Park. 

There  appears  to  be  two  areas  where  the  eight-foot  contour  dips  in 
towards  shore: 

a.  opposite  Cowles  Creek;  and 

b.  opposite  the  drainage  outlet  into  the  lake  for  the  wetlands. 

In  order  to  avoid  extensive  offshore  rock  excavation  (after  about  the 
four-foot  contour,  top  of  rock  elevation  is  the  same  as  the  depth  of 
water)  the  harbor  entrance  must  utilize  one  of  these  two  areas. 

11.  Joan  Pope  briefly  reviewed  the  eight  alternative  harbor  layouts 
formulated  by  the  Corps  and  provided  to  ODNR  prior  to  the  meeting. 
Joan  then  stated  that  one  alternative  that  was  considered  by  the 
Corps ,  but  subsequently  rejected,  was  a  rectangular-shaped  harbor 
entirely  within  the  wetland  area.  The  reason  why  it  was  rejected  was 
that  we  felt  that  storm-generated  waves  entering  between  the  break¬ 
waters  would  set  up  oscillations  within  the  basin  that  could  not  be 
controlled. 

12.  A  general  discussion  then  took  place.  The  main  points  discussed 
were  as  follows: 

a.  Jim  Swartzmiller  and  Norv  Hall  stated  that  the  State  needs  a 
harbor-of-refuge  at  Geneva  State  Park,  therefore.  Alternatives  No.  5 
and  No,  6  (fair-weather  harbors)  should  not  be  considered  further. 
Also,  due  to  their  high  cost,  Alternatives  No.  7  and  No.  8  (offshore 
harbors)  should  not  be  considered  further.  Jim  also  stated  that  ODNR 
does  not  favor  Alternative  No.  1  (since  it  would  isolate  the 
bathhouse),  but  that  the  Corps  should  still  consider  it  since  this  is 
the  alternative  the  U.  S.  Fish  and  Wildlife  Service  favors.  A  bridge 
would  be  required  to  preserve  access  from  the  bathhouse  to  the 
bathing  areas.  Jim  then  stated  that  Alternatives  No.  3  and  No.  4 
appear  most  feasible,  but  that  they  should  go  as  far  south  in  the 
wetland  area  as  rock  will  allow  before  utilizing  the  existing  parking 
lot. 


b.  Chuck  Gilbert  stated  that  the  U.  S.  Fish  and  Wildlife 
Service  normally  requires  the  sponsoring  agency  to  submit  a  mitiga¬ 
tion  plan  for  their  review.  Since  it  will  not  be  known  what  items 
must  be  mitigated  until  the  assessment  of  the  area  is  completed,  the 
State  does  not  want  to  formulate  a  mitigation  plan  at  this  time.  At 
the  workshop  meeting  in  March  (see  Item  c) ,  the  State  will  take  the 
position  that  they  are  agreeable  to  mitigation  and  will  formlulate  a 
plan  after  the  area  assessment  is  completed. 

c.  A  workshop  meeting  will  be  held  in  March  with  ODNR,  the 
U.  S.  Fish  and  Wildlife  Service,  and  the  Corps.  At  this  time,  the 
Corps  will  present  the  refined  designs  for  Alternatives  No.  1,  No.  2, 
No.  3,  and  No.  4,  cost  estimates,  and  resultant  benefit/cost  ratios 
for  review. 

d.  Dick  Aguglia  asked  if  the  Corps  should  consider  a  harbor 
larger  than  400  boats.  Jim  Swartzmiller  replied  that  we  should  stay 
with  a  400-boat  harbor  at  this  time.  If  a  larger  harbor  is  required 
to  increase  the  B/C  ratio,  it  can  be  discussed  at  the  March  workshop 
meeting. 

13.  Dick  Aguglia  then  briefly  summarized  the  decisions  reached  at 
this  meeting  as  follows: 

a.  The  Corps  will  refine  Alternatives  No.  1,  No.  2.  No.  3,  and 
No.  4.  While  refining  Alternatives  No.  3  and  No.  4,  the  Corps  will 
go  as  far  south  in  the  wetland  area  as  rock  will  allow  before  uti¬ 
lizing  the  existing  parking  lot. 

b.  Alternatives  No.  5,  No.  6,  No.  7,  and  No.  8  should  not  be 
considered  further. 

c.  Norv  Hall  will  review  the  generated  fleet  mix  and  provide 
Ron  Guido  with  his  comments. 

d.  There  will  be  a  workshop  meeting  with  ODNR,  the  U.  S.  Fish 
and  Wildlife  Service,  and  the  Corps  in  March. 

e.  ODNR  is  agreeable  to  mitigation  and  will  formulate  a  plan 
after  the  area  assessment  is  complete. 

f.  The  size  of  the  marina  will  remain  at  400  boats  at  this 

time. 


14.  Chuck  Gilbert  adjourned  the  meeting  at  3:30  p.m. 
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GENEVA-ON-THE-LAKE  SMALL-BOAT  HARBOR  STUDY 
SUMMARY  MINUTES  OF  29  MAY  1979 
COORDINATION  MEETING  OF  CORPS,  USF&WL,  AND  ODNR  PERSONNEL 
GENEVA  STATE  PARK,  GENEVA-ON-THE-LAKE,  OHIO 


1.  A  meeting  was  held  on  29  May  1979  at  Geneva  State  Park  to  review 
the  four  alternative  harbor  plans  developed  by  the  Buffalo  District 
and  to  come  to  a  decision  on  the  future  course  of  the  study.  The 
names  of  those  persons  in  attendance  are  shown  on  the  attached  list. 
Don  Liddell  opened  the  meeting  at  approximately  1:30  p.m.  by  wel¬ 
coming  all  meeting  participants  and  introducing  the  Corps  personnel 
in  attendance.  Don  then  stated  that  the  purpose  of  this  meeting 
was  to  review  the  four  alternative  harbor  layouts  prepared  by  the 
Corps  and  to  come  to  a  decision  on  which  harbor  alternative  was 
acceptable  to  both  the  U.S.  Fish  and  Wildlife  Service  (USF&WL)  and 
the  Ohio  Department  of  Natural  Resources  (ODNR).  He  explained  that 
the  alternatives  that  were  developed  take  into  consideration  the 
existing  and  future  park  facilities  and  the  existing  wetland  area. 
They  run  the  spectrum  from  one  alternative  that  preserves  the  wetland 
area  to  one  alternative  that  preserves  the  existing  and  future  park 
facilities.  Don  then  stated  that  the  alternatives  should  be  con¬ 
sidered  as  concepts  that  will  have  to  be  refined  in  later  stages  of 
the  study  if  a  decision  can  he  reached  on  which  harbor  alternative  is 
acceptable  to  both  agencies.  Don  stressed  the  need  for  a  mutually 
acceptable  alternative  since  the  Corps  probably  would  not  recommend 
construction  of  an  alternative  unless  it  was  supported  by  both 
agenc ies. 

2.  Dick  Aguglia  stated  that  the  rock  profile  in  the  area  was  also 
considered  in  developing  these  alternatives.  The  harbor  alternatives 
were  located  to  minimize  rock  excavation. 

3.  Dick  Aguglia  then  briefly  reviewed  the  four  harbor  alternatives. 
The  main  points  discussed  were  as  follows: 

a.  Alternative  No.  1  (Cowles  Creek  Alternative)  -  Alternative 
No.  1  consists  of  a  breakwater-protected  entrance  channel  and  an 
interior  channel  leading  to  a  mooring  area  at  the  mouth  of  Cowles 
Creek  for  100  boats  and  a  mooring  area  in  the  parking  lot  area  for 
300  boats.  The  alternative  also  includes  a  sediment  trap  in  Cowles 
Creek  to  prevent  the  sediment  carried  by  Cowles  Creek  from  entering 
the  mooring  area  and  the  navigation  channel.  Besides  disrupting  a 
major  portion  of  the  parking  lot,  this  alternative  would  also  require 
the  relocation  of  the  existing  foot  bridge  crossing  Cowles  Creek. 

The  cost  for  removing  this  bridge  would  be  a  cost-shared  item. 
However,  the  cost  for  replacing  the  bridge  would  be  a  non-Federal 
cost,  although  it  is  included  in  the  benefit/cost  ratio  (b/c  ratio). 
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In  addition,  due  to  the  narrowness  and  orientation  of  the  offshore 
trough  in  the  rock  which  was  utilized  as  the  entrance  channel  for 
this  alternative,  the  entrance  conditions  for  boaters  entering  the 
harbor  during  storms  are  not  as  safe  as  the  other  alternatives 
investigated.  Storms  originating  from  the  northwest  would  cause 
waves  to  strike  the  entering  boat  broadside.  Boaters  would  also  be 
required  to  turn  immediately  after  entering  the  entrance  channel. 

This  alternative  would  also  place  boating  activity  in  close  proximity 
to  swimming  activities,  creating  an  unsafe  condition.  The  cost  of 
this  alternative  is  approximately  $5,000,000,  including  $557,000  for 
lands  and  damages  (includes  the  value  of  the  land  utilized  by  the 
harbor,  the  cost  of  the  parking  lot  which  is  removed,  and  the  depre¬ 
ciated  value  of  the  bathhouse  due  to  reduced  access),  with  a  b/c 
ratio  of  1.16  (the  b/c  ratio  does  not  include  the  benefits  for  break¬ 
water  fishing  or  a  cost  for  mitigation  of  adverse  environmental 
impacts).  The  self-liquidating  costs  (mooring  area,  launching  ramps, 
and  public  service  facilities)  are  roughly  estimated  at  $4,200,000. 

Conrad  Kjetland  questioned  whether  it  was  appropriate  to  depreciate 
the  value  of  the  bathhouse  due  to  reduced  access  since  the  bathhouse 
is  presently  not  being  used  to  any  great  extent.  Conrad  also  asked 
if  this  alternative  would  create  a  beach  in  front  of  the  bathhouse, 
since  the  predominate  littoral  drift  in  the  area  is  from  west  to 
oast,  and  thus  increase  the  value  of  the  bathhouse.  Pick  Aguglia 
replied  that  if  a  sand  bypass  is  not  provided,  erosion  of  the  bluffs 
and  swimming  area  on  the  dovndrift  side  of  the  breakwaters  would 
occur.  However,  the  State  could  truck  in  sand  and  create  a  beach  in 
front  of  the  bathhouse  and  the  breakwater  w’ould  help  hold  it  in 
place . 


b.  Alternative  No.  2  (Onshore-Offshore  Alternative)  - 
Alternative  No.  2  consists  of  a  breakwater-protected  entrance  chan¬ 
nel,  a  breakwater-protected  offshore  mooring  area  for  300  boats,  and 
an  interior  channel  leading  to  an  inland  mooring  area  for  100  boats. 
The  breakwaters  required  for  this  plan  are  approximately  three  feet 
higher  than  for  the  other  alternatives  in  order  to  provide  adequate 
protection  for  boats  moored  out  in  the  lake.  Thi s . al ternat ive  may 
also  require  the  construction  of  an  additional  parking  lot  to  the 
west  of  the  harbor  to  service  the  offshore  mooring  area.  The  cost  of 
this  alternative  is  approximately  $4,500,000,  including  $50,000  for 
lands  and  damages,  with  a  b/c  ratio  of  1.26  (the  b/c  ratio  does  not 
include  the  benefits  for  breakwater  fishing  or  a  cost  for  mitigation 
of  adverse  environmental  impacts).  The  self-liquidating  costs  are 
roughly  estimated  at  $3,600,000  (does  not  include  the  cost  of  a 
possible  parking  lot  to  the  west). 

Due  to  the  lack  of  biological  information  in  the  area,  a  mitigation 
plan  for  this  alternative  could  not  be  formulated  at  this  time. 
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Possible  suggestions  include  a  tree  buffer  zone  between  the  wetland 
and  the  mooring  areas  and  increasing  the  size  of  the  pond6  in  the 
wetland  area  and  building  small  islands  within  these  ponds.  In  addi¬ 
tion,  since  the  existing  drainage  outlet  for  the  wetlands  will  be 
affected,  Buffalo  District  proposes  to  install  an  outlet  control 
structure.  This  structure  can  be  set  at  one  elevation,  or  several 
outlet  elevations  can  be  incorporated  to  be  used  during  different 
times  of  the  year.  The  costs  of  these  possible  mitigation  features 
have  not  been  included  in  the  b/c  ratio  for  this  or  any  other 
alternative. 

c.  Alternative  No.  3  (Wetland-Parking  Lot  Alternative)  - 
Alternative  No.  3  consists  of  a  breakwater-protected  entrance  channel 
and  an  interior  channel  leading  to  a  mooring  area  for  60  boats  and  a 
mooring  area  for  340  boats.  The  alternative  utilizes  about  one- 
quarter  of  the  wetland  area  and  one-quarter  of  the  parking  lot.  The 
cost  of  this  alternative  is  approximately  $3,800,000,  including 
$404,000  for  lands  and  damages,  with  a  b/c  ratio  of  1.51  (the  b/c 
ratio  does  not  include  the  benefits  for  breakwater  fishing  or  costs 
for  mitigation).  The  self-liquidating  costs  are  roughly  estimated  at 
$4,100,000. 

d.  Alternative  No.  4  (Wetland  Alternative)  -  Alternative  No.  4 
consists  of  a  breakwater-protected  entrance  channel  and  an  interior 
channel  leading  to  a  mooring  area  for  160  boats  and  a  mooring  area 
for  240  boats.  The  alternative  utilizes  about  half  of  the  wetland 
area  while  leaving  the  existing  parking  lot  intact.  The  cost  of  this 
alternative  is  approximately  $3,100,000,  including  $78,000  for  lands 
and  damages,  with  a  b/c  ratio  of  1.82  (the  b/c  ratio  does  not  include 
the  benefits  for  breakwater  fishing  or  costs  for  mitigation).  The 
self-liquidating  costs  are  roughly  estimated  at  $3,800,000. 

4.  Dick  Aguglia  then  reviewed  Executive  Order  11990  which  prohibits 
Federal  participation  in  projects  which  destroy  wetlands  if  a  prac¬ 
tical  alternative  to  such  construction  exists.  In  view  of  this 
Executive  Order,  Buffalo  District  made  a  preliminary  determination  as 
to  whether  or  not  each  alternative  was  "practical."  Based  on  this 
interpretation,  Buffalo  District  concluded  that  Alternatives  No.  2 
and  No.  3  were  practical  alternatives.  Buffalo  District  did  not, 
however,  feel  that  Alternative  No.  1  was  practical  due  to  its  major 
interruption  to  existing  park  facilities.  Since  it  was  considered 
that  practical  alternatives  to  construction  in  the  wetland  area 
exists,  it  was  also  concluded  that  Alternative  No.  4  would  not  con¬ 
form  to  Executive  Order  11990  and  therefore  should  be  dropped  from 
further  consideration.  Of  the  two  practical  alternatives,  Buffalo 
District  prefers  Alternative  No.  2  even  though  it  costs  more  because 
it  minimizes  the  impact  on  the  wetlands  and  the  existing  park  facili- 
t  ies. 
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5.  Dick  Aguglia  then  stated  that  for  the  remainder  of  the  meeting  we 
would  like  to  have  a  position  from  the  USF&WL  Service  and  ODNR  in 
order  to  come  to  an  agreement  on  a  preferred  alternative.  If  we  can¬ 
not  come  to  an  agreement,  then  we  should  decide  on  what  future  course 
the  study  should  take. 

6.  Conrad  Fjetland  asked  why  the  alternatives  were  designed  to  hold 
400  boats  and  why  the  entrance  channel  was  eight  feet  deep  and  the 
interior  channel  and  mooring  areas  were  six  feet  deep.  Dick  Aguglia 
replied  that,  based  on  experience  at  other  harbors,  400  boats  were 
the  minimum  needed  to  justify  a  project  of  this  type.  Also,  ODNR  has 
stated  that  this  is  the  size  harbor  they  prefer,  although  we  may 
adjust  it  somewhat  during  later  stages  of  the  study.  In  regard  to 
the  depths  for  the  channels  and  mooring  areas,  they  were  selected 
based  on  the  conditions  at  similar  harbors  designed  by  the  Corps. 
Workshops  will  be  held  with  local  boaters  in  the  Summer  of  1979  to 
ascertain  their  desires  and  needs  and  adjustments  in  depths,  if 
required,  will  be  made  at  that  time. 

7.  Conrad  further  stated  that  he  had  two  questions  concerning  the 

practicality  of  Alternative  No.  1:  (1)  Would  ODNR  have  to  add  more 

parking  facilities  if  Alternative  No.  1  was  constructed?  and  (2) 

Since  Alternative  No.  1  would  create  a  beach  in  front  of  the  bath¬ 
house,  where  would  ODNR  like  to  have  a  beach? 

8.  Dick  Aguglia  replied  that,  since  a  400-boat  marina  would  require 
approximately  1,000  parking  spaces,  ODNR  would  have  to  construct 
additional  parking  facilities  if  Alternative  No.  1  was  constructed 
(the  existing  capacity  of  the  parking  lot  is  1,200  cars). 

9.  Jim  Swartzmiller  asked  if  a  bench  could  be  constructed  in  front 
of  the  bathhouse  with  Alternatives  No.  2,  3,  and  4  by  building  a 
groin  field?  Joan  Pope  replied  that  probably  a  breakwater  plan  would 
work  better,  but  that  this  would  have  to  be  studied  further.  Dick 
Aguglia  replied  that  a  Section  103  Reconnaissance  Report  on  Shoreline 
Erosion  at  Geneva  State  Park  was  completed  in  November  1977  and 
recommended  that  a  Detailed  Project  Report  (DPR)  be  completed.  In 
the  reconnaissance  report,  a  groin  field  to  create  a  beach  in  front 
of  the  bathhouse  and  increase  the  size  of  the  beach  east  of  Cowles 
Creek  was  found  to  be  feasible.  This  would  have  to  be  studied 
further,  however,  in  the  DPR.  Jim  Swartzmiller  stated  that,  under 
any  circumstances,  the  State  wants  a  beach  in  front  of  the  bathhouse. 

10.  Conrad  Fjetland  stated  that  the  direct  impacts  to  the  wetland 
area  with  Alternative  No.  2  are  minimal  and  its  indirect  impact,  due 
to  its  proximity  to  the  wetlands,  could  be  mitigated.  The  indirect 
impact  of  interfering  with  the  randomly  fluctuating  drainage  outlet 
for  the  wetland  area,  however,  could  be  significant.  Conrad  stated 
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they  should  have  sufficient  data  available  in  October  to  make  a 
determination  as  to  whether  or  not  this  indirect  impact  i6 
significant. 

11.  Don  Liddell  stated  that,  even  though  Buffalo  District  prefers 
Alternative  No.  2,  if  ODNR  and  the  USF&WL  Service  prefer  either 
Alternative  No.  1  or  No.  3,  we  would  have  no  objection.  Buffalo 
selected  No.  2  because  it  seemed  the  best  compromise  of  the  three 
alternatives.  Buffalo  does  not  feel  that  Alternative  No.  A  would 
conform  to  Executive  Order  11990. 

12.  Norv  Hall  stated  that  Alternatives  No.  2  and  No.  3  were  over 
$1,000,000  more  than  Alternative  No.  A,  and  Alternative  No.  1  was 
over  $2,000,000  more.  This  is  a  concern  to  ODNR  and  should  be  con¬ 
sidered  in  determining  the  practicality  of  the  alternatives. 

13.  Don  Liddell  stated  that,  in  order  to  recommend  Alternative  No.  A, 
we  would  have  to  include  a  significant  cost  for  mitigation.  This 
additional  cost  would  probably  increase  the  cost  for  Alternative 

No.  A  to  the  same  level  as  the  other  alternatives.  Conrad  Fjetland 
stated  that  the  loss  of  the  wetland  with  Alternative  No.  A  could 
probably  not  be  mitigated. 

1A.  Don  Liddell  stated  that  he  would  like  to  have  a  position  from 
ODNR.  Jim  Swartzmiller  replied  that  they  would  have  to  study  the 
alternatives  in  greater  detail  before  they  state  their  position. 

Before  making  their  decision,  they  need  the  following  information: 

(1)  a  breakdown  of  the  sel f-1 iquidat ing  costs;  (2)  plates  of  the 
four  alternatives;  (3)  a  plate  showing  top  of  rock  and  offshore 
contours;  and  (A)  Buffalo  District's  interpretation  of  the  prac¬ 
ticality  of  the  four  alternatives  in  regard  to  Executive  Order  11990. 
Dick  Aguglia  replied  that  this  information  would  be  provided  to  ODNR 
and  the  USF&WL  Service.  (Note:  Information  was  supplied  by  letters 
dated  5  June  1979  and  13  June  1979). 

15.  Jim  Swartzmiller  also  stated  that  ODNR  does  not  want  two  beaches 
separated  by  a  small-boat  harbor.  They  want  one  continuous  beach 
between  the  bathhouse  and  Beach  B  to  the  east  of  Cowles  Creek. 

16.  Dick  Aguglia  summarized  the  results  of  the  discussion  to  this 
point  as  follows: 

a.  The  USF&WL  Service,  pending  a  determination  of  the  signifi¬ 
cance  of  the  randomly  fluctuating  drainage  outlet  for  the  wetland 
area,  could  accept  Alternatives  No.  2  or  No.  3  with  suitable  mitiga¬ 
tion.  They  would,  however,  prefer  Alternative  No.  1. 


b.  ODNR  does  not  want  Alternative  No.  1  because  It  Isolates  the 
bathhouse  and  splits  their  beaches.  They  prefer  Alternative  No.  4 
because  It  16  the  least  co6tly  alternative. 

17.  Conrad  Fjetland  replied  that  the  USF&WL  Service  would  prefer 
Alternative  No.  2  over  Alternative  No.  3.  In  addition,  he  felt  that 
the  mitigation  costs  for  this  alternative  would  be  minimal.  Conrad 
also  stated  that  his  report,  dated  4  May  1979,  did  not  rule  out 
Alternatives  No.  1,  2,  or  3.  Alternative  No.  4  would  not,  however, 
be  acceptable  since  the  damage  to  the  wetlands  could  not  be 
mitigated. 

18.  Jim  Swarttmiller  replied  that,  before  making  a  decision,  they 
must  examine  not  only  the  construction  costs  of  each  alternative  but 
also  the  operating  costs  for  each  alternative.  Don  Liddell  requested 
that  ODNR  make  this  decision  *y  1  July  1979  in  order  that  it  may  be 
Incorporated  into  the  Stage  2  report  currently  scheduled  for  the  end 
cf  July. 

19.  Conrad  Fjetland  stated  that,  6ince  the  State  desires  a  beach  in 
front  of  the  bathhouse,  the  cost  of  constructing  this  beach  should  be 
Included  In  the  analysis  of  the  four  alternatives.  He  also  asked 
what  the  demand  is  for  swimming  facilities  at  Geneva  State  Park. 

John  Zorich  replied  that  Buffalo  District  is  currently  conducting  a 
recreational  beach  demand  analysis  for  the  entire  U.S.  shore  of  Lake 
Erie  for  the  International  Joint  Commission.  The  results  of  this 
study  should  be  available  in  January  1980.  ODNR  will  supply  Buffalo 
with  existing  data  on  recreational  use  at  Geneva  State  Park.  In 
addition,  ODNR  will  supply  Buffalo  with  collform  data  for  Cowles 
Creek  as  per  Paul  Lang' 6  request. 

20.  Don  Liddell  stated  that  in  order  to  complete  the  Stage  2  report, 
as  scheduled,  we  need  comments  from  ODNR  and  the  USF&WL  Service  by 

1  July  1979.  If  it  is  required,  we  could  also  have  another  meeting 
in  July  to  review  their  comments.  Don  then  adjourned  the  meeting  at 
4:30  p.m. 


RICHARD  AGUGL^A 
Project  Manager 
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Exhibit  G  -  1  U.  S,  Fish  and  Wildlife  Service  Report 


U.  S.  Army  Engineer  District,  Buffalo 
1776  Niagara  Street 
Buffalo,  NY  14207 


United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 

Division  of  Ecological  Services 
Columbus  Field  Office 
3990  East  Broad  Street 
Columbus,  Ohio  43215 


May  4,  1979 


Colonel  Daniel  D.  Ludwig 
District  Engineer 
U.  S.  Army  Engineer  District 
Buffalo 

1776  Niagara  Street 
Buffalo,  New  York  14207 

Dear  Colonel  Ludwig: 

This  letter  provides  an  intermediate  report  by  the  U.  S.  Fish  and  Wildlife  Service 
regarding  our  four  season  survey  for  the  Geneva-on-the-Lake  Small-Boat  Harbor 
Study.  Fishery  data  at  this  point  is  very  incomplete  as  many  species  of  fish  that 
may  ascend  the  three  study  streams  will  not  do  so  until  higher  water  temperatures 
are  reached.  Trap  netting,  electroshocking,  and  seining  will  continue  through 
summer  and  early  fall. 

Waterfowl  surveys  conducted  during  the  fall  of  1978  indicated  heavy  use  of  the 
marsh  area  as  a  nocturnal  roost,  particularly  for  wood  ducks.  As  many  as  157  wood 
ducks  were  observed  roosting  in  the  southern  edge  of  the  marsh  in  one  night.  The 
general  area  also  provides  resting  and  feeding  opportunities  for  many  species  of 
waterfowl.  As  many  as  50  coots  and  16  geese  were  observed  in  or  around  the  marsh 
area.  Spring  surveys  indicate  extensive  use  of  the  area  for  resting,  roosting,  and 
feeding  by  ducks,  geese,  herons,  shorebirds,  gulls,  hawks,  owls,  kingfishers, 
woodpeckers,  and  various  passerine  birds.  Wood  ducks,  mallards,  and  blue-winged 
teal  may  also  be  nesting  in  the  area.  The  marsh  and  borrow  pits  also  appear  to 
serve  as  a  sheltered  resting  area  for  diving  ducks  when  storms  force  them  off  the 
open  lake.  On  6  April  1979  during  a  severe  storm,  270  Bonaparte's  gulls  and  81 
waterfowl  were  observed  resting  in  the  wetland  complex.  While  we  also  observed 
use  of  Cowles  Creek  and  Wheeler  Creek  by  various  species  of  waterfowl,  the 
number  of  birds  observed  was  generally  much  lower  than  in  the  marsh/swamp 
complex. 

The  following  preliminary  comments  on  the  four  suggested  alternative  harbor 
layouts  are  presented  in  light  of  the  survey  data  gathered  to  date. 

Alternative  No.  1  —  (Buffalo  Corps  District  Plans  -  February  1979) 

The  alternative  harbor  layout  with  the  entrance  between  the  beach  bathhouse  and 
Cowles  Creek  would  appear  to  be  the  least  destructive  of  wetland  areas. 
Accelerated  erosion  east  of  the  breakwaters  could  be  a  serious  problem  but  would 
occur  with  any  of  the  four  alternative  layouts  unless  protective  measures  are 
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taken.  This  alternative  would  interrupt  direct  access  between  the  bathhouse  and 
the  beach  at  the  base  of  the  bluff  picnic  area.  However,  the  west  to  east  littoral 
drift  would  probably  build  a  beach  to  the  west  of  the  breakwaters,  providing  a  much 
more  convenient  location  for  swimmers  than  that  presently  being  used.  Unwanted 
human  intrusion  into  the  marsh/swamp  complex  would  need  to  be  controlled. 

Alternatives  No.  2  and  No.  3  --  (Buffalo  Corps  District  Plans  -  February  1979) 

While  Alternatives  No.  2  and  No.  3  directly  impact  only  a  limited  area  in  the 
northeast  corner  of  the  wetland  complex,  their  indirect  impacts  could  be  very 
serious.  During  most  of  the  year,  the  outflow  of  the  marsh/swamp  complex  is 
blocked  by  a  sand  and  gravel  bar  thrown  up  by  on-shore  winds.  This  blockage 
results  in  a  water  level  in  the  marsh  that  may  be  as  much  as  one  to  two  feet  above 
the  lake  level.  The  increase  in  depth  and  surface  area  greatly  increases  the  value 
of  the  complex  to  both  fish  and  wildlife.  Additionally,  the  proximity  of  the  harbor 
in  either  of  these  two  alternatives  may  preclude  use  of  the  marsh  by  those 
waterfowl  that  are  least  tolerant  of  disturbance.  This  problem  would  be  much 
more  serious  with  either  Alternative  No.  2  or  3  than  with  Alternative  No.  1. 


Alternative  No.  4  —  (Buffalo  Corps  District  Plans  -  February  1979) 

Alternative  No.  4  would,  of  course,  directly  destroy  a  major  portion  of  the  marsh. 
Indirect  impacts  would  be  more  serious  than  those  associated  with  any  of  the  other 
alternatives.  Water  levels  in  the  swamp  could  be  severely  lowered.  Additionally, 
the  proximity  of  the  harbor  to  the  large  borrow  pit  and  to  the  swamp  would  almost 
certainly  reduce  their  use  by  various  species  of  wildlife. 

In  the  view  of  the  U.  S.  Fish  and  Wildlife  Service,  the  selection  of  any  alternative 
that  would  directly  destroy  or  indirectly  modify  the  marsh/swnmp  complex  west  of 
the  beach  parking  lot  would  not  be  in  compliance  with  Executive  Order  11990. 
Direct  impacts  would  include  the  excavation  or  filling  of  the  wetland  area. 
Indirect  modification  would  include  construction  of  breakwaters  flanking  the  mouth 
of  the  marsh  that  would  interfere  with  the  natural  fluctuation  of  the  water  level  in 
the  marsh/swamp  complex.  Indirect  adverse  impacts  might  also  include 
construction  of  the  harbor  in  such  close  proximity  to  the  wetland  that  use  of  the 
wetland  by  wildlife  is  seriously  reduced.  At  this  time,  we  believe  that  Alternative 
No.  1  is  a  practicable  alternative  and  its  selection  would  result  in  the  least  direct 
and  indirect  damage  to  the  wetland  areas. 

Sincerely  yours, 


Conrad  A.  Fjetland 
Supervisor 


cc:  Regional  Administrator,  U.S.  EPA,  Federal  Activities  Br.,  Chicago,  IL 
ODNR,  Outdoor  Recreation  Serv.,  Attn:  Mike  Colvin,  Columbus,  OH 
Regional  Director,  FWS,  Twin  Cities,  MN  (LWR) 

Area  Manager,  FWS,  East  Lansing,  MI  (ES) 
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